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(54) IM I DAZO-ANN ELATED ISO- AND HETEROCYCLES AND METHOD FOR THEIR PRODUCTION 



(57) Abstract: 

FIELD: pharmacology. SUBSTANCE: method 
is carried out by alkylation of suitable 



imidazo derivative with suitable alkylating 
agent. EFFECT: improves efficiency of the 
method. 4 cl, 1 tbl 
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H3o6peTeHne othochtch k HMHfla30- 
aHHennpoBaHHOMy H3o- h reTepoL^MKnaM, 
cnoco6y hx nonyHeHHH h k cpeflCTBaM Ha hx 

OCHOB6 

H3 EP-A 399 731, EP-A 399 732, EP-A 400 
835 h EP-A 434 038 n3BecTHbi HMUfla30- 
aHHennpoBaHHbie, apoMaikwecKne coeAHHeHHH 
TaKne K3K aHTaroHMCTbi peuenTopoB 
aHrnoTeH3MHa II. OflHaKo hh b oahoh" hs gthx 
ny6nnKaL^MM He onncaHbi coeAHHeHHfl, KOTopbie 
OAHOBpeMeHHO MMetOT i4HKnnMecKM 3aMeL4eHHoe 
cjDeHwibHoe Konbi^o, b KaMecTBe 3aMecTHTen« y 
a30Ta HMMfla30/ibHoro xonbi^a h reTepoi^MKn, 

aHHennpOBaHHb!^ C HMHAa30JlbHblM KOJlbUOM, 
TOHHO TaK )Ke Ma/lO M3BeCTHbl COeflUHeHMfl, 

Hecymne aHHennpoBaHHbie c nMHfla3o/ioM 
roMoapoMaTMnecKne ymeBOAopoAbi n 
OAHOBpeMeHHO 6nc{)eHMJibHyK) rpynny Ha aTOMe 
a30Ta nMMAa3ona; TaK we Hen3BecTHbi HHKaKne 
coeAMHeHH«, KOTopbie Ha 6H4)eHHflbH0H* rpynne 
HecyT odaTOK cyxibcfcoHMnMOMeBHHbi hjih 
cynb4)OHnnypeTaHOBbiM ocraTOK. 

B HacToamee BpeMfl Ha&AeHbi npoH3B0AHbie 
MMHAa3ona, KOTopbie HeowHAaHHbiM 06pa3OM 

flBJlflKDTCfl BblCOK03Ctx})eKTHBHblMH 

aHTaroHncTawin peL^enropoB aHrHOTeH3HHa-ll, 

K3K HH BMBO, T3K M TatOKe MH BMTpO. 

H3o6peieHne KacaeTca coeAHHeHHH 
cf)opMynbJ 

R<2> 
^ ^//r<3> 

I 7n 




RC13> 

cMMBoribi MMewT cneAyfomee 3HaMeHne: 
X 03HanaeT MOHOi4HKTiMMecKnii ociaTOK c 3, 4 
hjih 5 aTOMaMn b KOjibLje hjih 6HLjHKJiHMecKHPi 
ociaTOK c 8-10 aTOMaMH b Konbue, KOTopun 

MaCTMHHO HJIH nOJIHOCTbK) MOWeT 6blTb 

ruApupoBan h b kotopom OAHa hjih HecKonbKO 
CH- hjih CH 2 -rpynn MoryT 6biTb 3aMemeHbi N, 
NH hjih O; 
R(1) 

1. (CrC-ioVajiKmi, 

2. (C3-C-|o)-anKeHmi, 

3. (C3-Cio)-a^K^Hnn, 

4. OR (6) 

5. (C3-C8)-i4MKiioa/iKnn, 

6. (C^C^J-UHKnoanKM/ia/iKnn, 

7. (C5-Cio)-U^KnoanKnnanKeHnn, 

8. (Cs-C^J-MUKnoanKunajiKUHkin, 

9. (CH 2 / m -B-(CH 2 ) n -R(7) 

10. 6eH3nn, 

1 1 . ociaTOK, onpeAenaeMbitf noA HOMepaMH 

1. 2. 3 HJIH 9, KOTOpblH MOHOSaMeii^eH c 

noMOii^bio C0 2 R(6) 

12. OciaTOK, onpeAenneMbifi noA HOMepoM 
1. 2. 3, hjih 9, rAe ot 1 BnjioTb ao Bcex 
H-aTOMOB 3aMeu^eHbi (JrropOM, hjih 

13. OciaTOK, onpeAe/ifleMbiii noA HOMepoM 
10, KOTopbifi y (pewina saMeu^eH 1 hjih 2 

OAMHaKOBblMH HJIH pa3i"IHHHblMH OCTaTKaMH H3 

p*Aa BKTiK)HaK)Lqero rajioreH, (C i-C 4 )-ajiKOKCHJi 
h hhtdo; R(2), R(3), R(4) h R(5) OA^HaKOBbie 
nnn pa3/inHHbie h 03HaMa»OT: 
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1. boaopoa, ranoreH; ruAPOKCun, u,HaHO, 
cynwfco, <$opmhji, 6eH30nn, (CrCsVaunji, 
(C vCaH^nnoKCH, MepKanTO, Kap6oKCHJi, 
(C r C 4 )-anKOKCMKap6oHnn; 

2. nHHefiHbifl hjih pa3BeTBiieHHbiH\ b cnynae 
Heo6xoAHMOCTH 3aMew,eHHbiH, coAeprcaLAHfi 
BnnoTb ao 6 C-aTOMOB ajiKHJibHbifi, 
a/iKeHMribHb)^, anKOKcmibHbitf nnn annnriTMo- 
ocTaTOK; 

3. apH/ibHbiM, apMnanKunbHbi^ nnn 
apunanKeHnnbHbi^ ociaTOK, b kotopom 
anKHJibHbii^ mjim a/iKeHnnbHbi^ 3aMecTMTenb, 
Hepa3BeTBneHHbii^ nnn pa3BeTBJieHHbiM, MMeeT 
BnnoTb ao 6 C-aTOMOB, a apnnbHbifi 
3aMecTHTenb osnanaeT MOHOi^nKnuMecKuCi 
ociaTOK c 5 hjih 6 aTowiaMM b KonbLje nnn 
KOHAeHcupoBaHHbie KonbL^a c 8 ao 14 aTOMaMH 
B KOJlbl^e, B KOTOpblX coA©p>KaTcyi oamh nnn 
HecKonbKO reiepoaTOMOB, KaK 0, N hjim S, m 
KOTopbie MoryT 6biTb b cnynae Heo6xoAMMOCTH 
3aMeuneHbi, 

4. OCTaTOK -CO-N 

R<9> 

R<10> 
R<I1> 

R(6) 



M/1M 



BOAOPOA, 

(C r C8)-ajiKMn, 
(C3-C 8 -L\MKnoajiKnn, 
4)eHnn, 
6eH3nn nnn 

onpeAermeMbitf b n.2 ociaTOK, b kotopom 
BnnoTb ao Bcex H-aTOMOB 3aMei^eHbi 



1 

2 
3 

4. 
5 
6 

OT 1 
4>TOpOM 

1(7) 

1 . BOAOpOA, 

2. (Ci-CsVajiKMn, 

3. (C3-C( 8 )-^KnoaJiKKn, 

4. (C 2 -C 4 )-ariKeHMn nnn 

5. (C2-C 4 )-anKUHmi; 

R(8) m R(9) nnn R(10) m R(11) nnn 
OAMHaKOBbie mtim pa3Hbie, m 03HanaioT: 

1 . BOAOpOA. 

2. (CrCej-a/iKnn mtih (Ci-CeJ-artKeHMn, 
He3aMeiueHHbiw udm 3aMeiAeHHbit^ ranoreHOM, 
ruApOKcunoM uriM (C-|-C6)-anKOKCi4noM; 

3. a pun nnn (CrCe^anKvuiapun, rAe 

aXlKHflbHblM OCTaTOK- MOHOL^KJIUHeCKHfl C 5 MJ1H 

6 aToiwaMn b Konbi^e mhh 6niinKrinHecKM& c 8-10 
aTOMaMH b Koribue, b cnynae HeoGxoAHMOCTM 

COAep>KHT OAHH MJ1M HeCKOTlbKO TeTepOaTOMOB, 

K3K O, N m S, h saMei^eH 1-hm h/im 2-mr 

OAHHaKOBbIMM MJ1M pa3HblMH OCTaTK3MM H3 p^Aa: 

ranoreH, thapokch, rnApoKcnn, HMTpo, 
(C i-Ceyanmn, (CrC6)-ajiKeHM/i, 
(C 1 -C 4 )-ajiKaHOMn > (C-|-C 4 )-ajiKaHOHfiOKCn h 
CO 2 /R (6); 

R(8) h R(9) hjih R(10) m R(11) BMecTe c 
HecymMM hx N-aTOMOM o6pasyK)T 2- ao 
8-HneHHoe Koribi^o, KOTopoe Hacbdi^eHo hjih 
HeHacwmeHHo, MOKeT coAepKaTb Apyon 
reTepoaTOM, Bbi6HpaeMbifl H3 rpynnbi: N.OnS, 
h HesaMemeHHbitf 3aMeiAeHHbi^ ranoreHOM, 
THApoKCHnoM, (C r C 4 )-anKHnoM, 
(C r C 4 )ajiKeHHriOM, (CrC 4 )-ariKHJiOKCH h 
CO 2 R(6), 

HJIH 

R(10) h R(1 1), hjih OAMHaKOBbie hjih pasHbie, 
03HaMaK)T ai^MribHbiH ocraTOK, coA©P>KaiAHH ao 6 
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C-aTOMOB, win (CrCs^anKM/ibHbiCi nnn 
(C 6-Ci2>-apHJlbHblM OCTaTOK, KOTopbie MoryT 
6biTb b cjiynae Heo6xoAHMOCTM 3aMemeHbi 
ra/ioreHOM nnn (Ci-Ce^ajiKwnbHbiMn ocTaTKaMu; 
L (C r C 3 ) axiKaHAMnn; 

R(12)- w R(13)-OAHHaKOBbie mjim pa3nnHHbie, 
u 03HanaK)T: 

1 BOAOPOA, 

2. ranoreH, 

3. HUTpO, 

4. {Ci-C4)-a^Knn hjim 

5. (Cj-C 2 a/iKOKcuii; 
q 0 win 1 ; 

A 03HanaeT nnn: 

1. odaTOK rerepoL^KJia c 5-10 aTOMaMn b 
KoribL^e; KOTopui* MoweT 6biTb 

MOHOI^UKJlMMeCKUM 1AH\A Gui^MKJIllHeCKMM, W rA© 

BnnoTb ao 9 btomob Konbija HBnaiOTCfl 
C>aTOMaMn; KOTopbitf 3aMemeH win 3aMemeH 
BnnoTb ao 6 npenMyu^eciBeHHO ao 3-x, 

OAMHaKOBbIMM HJ1H pa3JlHMHblMl/| OCT3TKaMH 

R(14)nR(15), 

HJ1H 

2. 6nc})eHnnbHbiM OCTaTOK, KOTOpbiw He 
saMeu^eH nnw 3awiemeH BnnoTb ao 4-x, 
npenMy^ecTBeHHO ao 2-x, OAHHaKOBbiMU nnn 
pa3HbiMH ocTaTKaMM R(14) h R{15), npnneM "A" 
oAHaKO o6fl3aTenbHO 3aMemeH, no MeHbwefi 
Mepe, oahmm ocTaTKOM, onpeAenaeMOM Ann 
R(15) B n.n. 18. 19. 28. 40 una 42, a q 
Hyiifo, R(14)-1. ranoreH, 

2. OKCO, 

3. HHTP030, 

4. HMTpO, 

5. 3MHHO, 

6. L4naHO, 

7. ruApoKCM/i, 

8. (Ci-C6)-ajiKMJi, 

9. (CrC^-anKaHonn, 

10. (C-i-C^-anKaKHOMnoKcuji, 

1 1 . C02R(6), 

12. MeTaHcynbcfcoHwnaMUHO, 

13. Tpn4)TopMeTaHcynb4>oHMnaMMHo, 

14. -CO-NH-OR(16) 

15. -C0 2 -NR(17)R(18), 

16. -CH 2 -OR (18), 

17. (C r C 4 )-reTepoapnri-(CH2) q - 1 
npenMyt^ecTBeHHO 1-TeTpa3onnn, 

18. (C7-C 13 )-aponn, 




HflH 



21. (C6C 12 )-apnji; 
R15 03HanaeT: 

1 . BOAOpOA, 

2. (C r C 6 )-ajiKHJi, 

3. (C 3 -C 8 )-L^nKnoanKMn 

4. (Ce-Ci2)-apnji, 

5. (C7-C 13 )-apokLn, 

6. (C-i-C^-anKOKCM, 

7. (C-i-C^-anKaHOMnoKCM, 

8. (Ci-Cg)-reTepoapun, 

9. C0 2 R(6)- 

10. ranoreH, 

11. i4naHo, 

12. HMTpo, 

13. NR(17)R(18), 
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14. rviApoKCun, 

15. -CO-NH-CHR (19) -C0 2 R (6), 

16. cynbcpo, 

17. -SO3R (6), 

18. -SCVNR (18)-CO-NR (17) R (16), 
-SO 2 0-NR (18) -CO-O-R (17), -S0 2 N(CO-0-R) 
(1 7))2 mjim -SC^-NR (1 8) -CS -R (1 7) R (1 6) 

19. -NR (18) -CO-NR (17) -SO2-CH2-R (18), 

20. -C(CF 3 ) 2 OH, 

21. (JjOCCfcOHOOKCH, 

22. -POgH;,, 

23. -NH-PO(OH) 2 , 

24. -S(0) L R(17), 

25. -CO-R (20), 

26. -CO-NRC17>R<16>, 

O 
II 



R<17) 

/e 

28. S<> 2 -NH-SO 



29. -NH-CO CO H, 

s / Z 



30. -O-CCH > - N v 
2 m 



31. 5-TeTpa3onnn-NH-CO-, 

32. -CO-NH-NH-S0 2 CF 3 , 

5- 

33. -CO- 



K<18> 



38. -N 




•R<Z3> 



(24> 



39. -CO-NH-SO2-R (6), 

40. -SQ2-NH-CO-R(17), 

41. onpeAenneMbift b n.4 OCTaTOK, 
3aMeiAeHHbiM 1-m nnn 2-ma OAHHaKOBWMn i/mw 
pa3HbiMn, ocTaTKaMU M3 pflAa: ranoreH, ijnaHO, 
HMTpo, R (17) R (18) m mAPOKCun; 



42. R ewecTe c R (14) 03Ha^aeT 
-CO-NH-S0 2 -; R (16), R (17) - OAMHaKOBbie 

HJ1H pa3JlUHHbie 

1 . BOflOpOfl, 

2. (CrCeVajiKnn, 

3. (C 3 )-C 8 )-ijMKrioariKMJi t 

4. (C6)-Ci 2 )-apnn, npeuMymecTBeHHO 

5. (Ce-CioJ-apun-tCi-C^anKnn, 

6. (CrCgJ-reiepoapun, KOTopbifi MacTMMHO 

MflM HOJlHOCTbK) MOWeT 6blTb TUflpMpOBaH, 

npeMMyLuecTBeHHO 2-nnpnMMAViHnn, 
l-nnnepuflMHun win xMHyioinAMHMn; 

7. (C 3 -C 6 )-a^KeHOn/i; 

8. onpeaenfleMbiia riOA HOMepaMM b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. win 20, ocrraTOK, 
3aMeLneHHbifi 1-m win 2-mh OAHhtaKOBbiMw win 
pa3nnMHbiMH ocTaTKaMn M3 pflAa: ruflpoKcun, 

MeTOKCM, HMTpO, L^MaHO, CO2R (6), 

Tpnct>TopMeTMJi, -NR (25) R (26) 

<CH > 

2 «Iv 



> 




9. (C r C 9 -reTepoapwi- (CrCsJ-anKwi, 
npMHGM reTepoapniibHafl MacTb MacTHMHo win 
noriHocTbio MOxeT 6biTb niApwpoBaHa, 

10. onpeAenweMbiM noA HOMepoM 2 ocTaTOK, 
b kotopom ot 1 BnnoTb ao Bcex H-aTOMOB MoryT 
6biTb 3aMeu;eHbi (JrropoM, 

1 1 . (C2-C6)-anKeHnn, 

12. (C3-C 8 )^MKnoanKeHMJi, 

13. (C3-C 8 )-^KnoameHwi-(C r C3)-a/iKWi, 

14. (C 3 -C 8 )-qMKnoajiKMji-(C 1 -C4)-anKMn, 

1 5. (C6-Cio)-apn/i-(C3-C6)-ariKeHMn, 

1 6. (C 1 -C9)-reTapnn-(C3-C 6 >ajiKeHnn I 

17. (C3_-C6)-anKMHHji, 

18. (C 6 -C 1 o>apn/i(C3-C 6 )-anKMHnn, 

19. (C r C9)-reTepoapwi-(C3-C 6 )-ajiKHHwi, 

20. OdaTOK cfopMyjibi jr<is> 



,OR<16>, 



npvmeM R (16) He MOKer wueTb 3HaHeHne, 
yKa3aHHoe b n.20. 

CTepeoL\eHTpbi MoryT DbiTb KaK b R-, TaK n b 
S-KOH4)nrypaL;nMM 

21. R (16) R (17) BMecTe c Hecymwtf wx 
N-aTOMOM o6pa3yK)T reTepoapwi, KOTopwfi 

TaiOKe HaCTMHHO W1H nOJIHOCTbK) MO>KeT 6blTb 

ruApupoBaH. 
R(18) 

1 Boaodoa, 

2. (Ci-CeJ-a/iKtui, 

3. (C 3 -C 8 )-^K/ioajiKwi, 

4. (Ce-C^-apwi-tCrCeJ-anioiJi, 

npGMMyLHeCTBGHHO 6eH3M/l, 

5. ipennn win 

6. (C r C 9 )-reTepoapwi; 
R(19) 

1 . BOAopoA, 

2. (CrC 6 )-anKMn, 

3. (C3-C8)^HKJ10a/lKHJl, 

4. (penwn win 

5. 6eH3Wi; 
R(20) 

1 . boaopoa; 

2. (Ci-CeJa/iKMJi, 

3. (C3-C 8 )-i^nKnoajiKMJi 



40 



50 



4. c{)eHmi-(CH2)q-, 

5. OR (19) 

6. P (25) P (26) win 

CCH ) 
Z 



-N 



V 



> 



R (21) 03HanaeT ijnaHO, HMTpo win C0 2 R 
(18); 

R (22) 03HanaeT C0 2 R (6) win CH 2 C0 2 R (6); 
10 R (23) o3HanaeT boaopoa, ranoreH, (OyCo) 
anxwi win (CyC4)-aT\KOKC\Ar\: 

R (24) o3Ha^aeT boaopoa, (C1-C4) amwi 
win cfceHWi; 

R (25) n R (26) OAHHaKOBbie win pa3Hbie n 
03HaHaiOT: 

1 . boaopoa. 

2. (C<|-C4)-anKMJi t 

3. cfceHwi, 

4. 6eH3Wl WW 

5. a MerwioeHSWi; 

^ I 03HanaeT NR (23), O win CH2; 

B 03HanaeT O, NR (18) win S; 
T 03HanaeT: 

1 . npocryio CBH3b, 

2. -CO- 
25 3. -CH 2 - 

4. -0-, 

5. -S-, 

6. -NR (28)-, 

7. -CO-NR (28)-, 

8. -NR (28) -CO-, 
J0 9. -O-CH2-, 

10. -CH2-O-, 

11. -S-CH 2 -, 

12. -CH 2 -S-, 

13. -NH-CR (27) R (29)-, 
35 14.-NR(28)-S02-, 

15. -SO2-NR (28)-, 

16. -CR (27)R(29) -NH-, 

17. -CH=CH-, 

18. -CF=CF-, 

19. -CH=CF, 

20. -CF=CH-, 

21. -CH2-CH2-, 

22. -CF 2 -CF 2 , 

23. -CH(OR) (6)-, 

24. -CH(OCOR) (19))-, 

45 25. -c- , vtnvi 

II 

NR<30> 



26. ^c- 

R<3DO OR<32> 



R (27) n R (29) OAMHaKOBbie win pasHbie n 
03HaHafOT: 

boaopoa, (CrCsJ-anKMJi, cfceHwi, annwi win 
6eH3nn; 

R (28) 03HanaeT: boaopoa, (CVCeJ-ariKwi, 
6eH3u/i win axuiwi; 

R (30) osHanaeT: 1. R (27) R (28), 

2. ypeuAO, 

3. Tuoypenflo, 

4. Tonycm-4-cynbcJ>OHMn nnn 
5£? 5. 6eH3oncynb4)OHtinaMviHo; 

R (31) m R (32) OAMHaKOBbie nnn pasHbie n 
03HaM3K)T (CrC/jJ-anKMn, 
Mnn BMede (CH2) q ; 
Q 03HaHaeT: CH 2 , NH, O mjim S; 
n o3HanaeT: uenoe mmctio ot 1 ao 5; 
m 03HanaeT: i^enoe mucjio ot 0 ao 3; 



o 03HanaeT: ijenoe hmcjio ot 1 ao 10; 
r 03HanaeT Hynb, 1 mjim 2; 
a TaK)Ke mx cjMsnonornHecKn coBMecniMbix 
coneti. 

An iron, anKeHun n anKHHun MoryT 6biTb 
jiMHeCiHbiMM unn paaBeTaneHHbiMH. 

CoOTBeTCTByHDli^ee OTHOCMTCfl H K npOMSBOAHblM 
OT HMX 0CT3TKaM, K3K aJIKaHOHn MJ1M a/lKOKCMJl. 

flofl L^MKnoanKwnoM noHnwiaiOT TaiOKe 
33MemeHHbie anKunoM Konbtja. (Ce-C^-Apt-in 
3TO, HanpMMep, c^eHun, HacfDTun, win 6nct)eHi/in, 
npenMyu^ecTBeHHO 4)eHnn. CooTBeTCTByiomee 
HMeeT aHaneHne Ana npon3BOAMMbix ot hux 
ocTaTKOB, KaK apovin win apanKnn. 

nofl (C r Cg) reTepoapunoM noHUMaioT, b 

OC06eHHOCTM, 0CT3TKH, KOTOpbie npOM3BOA«TCfl 

ot (pemna win Hacf)Tnna, b KOTopbix oflHa nnn 
HecKOjibKO CH-rpynn 3aMeHeHbi N n/nnn b 
KOTopwx no MeHbiue^ Mepe me coceflHue 
CH-rpynnbi (npn o6pa30BaHnn nRTHMneHHoro 
apoMaTunecKoro Konbijs) 3aMeHeHbJ S p NH nnn 
O. flanee TaiOKe oamh nnn o6a aTOMa 
KOHAeHcaunoHHoro ynacTKa 6ni^MKnnnecKnx 

OCTaTKOB (K3K B HHAOJlM3MHHne) MOXBT 6blTb 
N-3T0M0M. 

3to Hanpuwiep, c^ypaHun, TueHun, 
nnpponnn, MMMA330Jinn, nnpa3onnn, 
Tpna30/inn, TeTpa3onnn, oKC33onun, 
M30Kca3onnn, Tna3onmi, M30TMa3onnn, nupnAnn, 
nupasnHUJi, nupuMHAMHun, nupaAnasnHun, 
HHAonun, nHAa3onn/i, xmhojiuti, nxo3HHonnn, 
cfDTana3MHnn, xnHOKcannHun, xnH33onnHi/in, 
MUHHonnHnn. 

noA aHennnpOBaHHbiM reTepo6ni4MKnoM AH, 
ot KOToporo npon3BeAeH octbtok A, noHMMaioT, 
b MacTHocTu, 6nLjMKnnMecKyio cucTeiwy c 8-10 

aTOMaMH b Konbi^e, M3 KOTOpblX Bn/lOTb ao 9 

aTOMOB KO/ibua 3TO C-aTOMbi, npnneM Asa 
pacnono)KeHHbix p*aom APyr c ApyroM aTOMa 
npeACTaBJiaiOT co6on o6u^ne cocTaBHbie nacTn 
ooonx Koneu,. Oaho win o6a stmx KonbLja 
4>opMaribHo npon3BOAflTCH ot 6eH3ona, b 
KOTOpoiw oAHa win HecKoribKO CH-rpynn 
3aMeHeHbi Ha N, 0 + n S + n/win b kotopom ABe 
coceAHne CH-rpynnw [npn o6pa30BaHMM 
nflTunneHHoro apoMaTunecKoro Konbija] 
3aMeHeHbi Ha S, NH win O. 

"A" 3to, HanpMMep, ocTaTOK GeHSOTHoc^eHa, 
SeHSOcfeypaHa, nHAona, M3onHAona, MHAasona, 
6eH3MMMAa3ona, xnHonnHa, M30XHHonnHa, 
cf)Tana3HHa, xnHOKcannHa, xnHa3onnHa, 
L^UHHonnHa, 6eH3Tna3ona, 
6eH3Tna3on-1,1-AMOKCHAa, KyiwapnHa, xpowiaHa, 
6eH30Kca3ona, 6eH3M30Tna30Jia, 6eH30Ana3MHa 
6eH3Tpna3ona, 6eH3Tpna3MHa, 6eH30Kca3MHa 
MMMAa30-nnpMAHHa, nwinAasonnpuMMAHHa, 
MMMAa3onnpa3MHa, MMMAa3o-nnpnAa3MHa, 
MMHAa30-Tna3ona, nnpa3ononnpnAHHa, 
TueHonnpnAnna n nupponnnnpuMMAMHa. 
HasBSHHbin reTepo6ni4MKn AH mo>kst 6biTb 
TaiOKe nacTUHHo nnn nonHocTbto ruApupoBaH. 
ripeuMymecTBeHHo oah3ko KonbL^o AH ocTaeTCfl 
apoMaTMHecKMM, npuneM 6eH3aHennMpo8aHHbiCi 
reTepo6nunKn AH HBJifleTca oco6eHHO 
npeAnoHTHTenbHbtM. 

B cnynae S-coAepwainkix m/h/im m3Cthhho 
HacbiiAeHHbix 0CT3TK0B 6ml4hkji3, HanpMMep, 

T3K>Ke MO>KeT 6blTb OKCO-33MeL^eH, K3K 3TO 

MMeeT MecTO b ocrraTKe 6eH3-1,2,3-Tpna3HHOHa. 

CBH3biB3Hne "A" ocymecTBJifleT OT 
n30L\MKnnHecKOM nnn reTepot;nKnnHecKoC4 nacTM 
npn o HynK) Mepe3 sjikshahhji-mocthk L, a npn q 
1 nepe3 OAMHapHyK) CBq3b, k rpynne 



5 floA H30- njiM reTepoi^HKnoM XH 2 , ot 

KOTODOrO npOM3BOAHTC51 MOHO- UTIM 

6ni4HKnnMecKH« ocTaTOK X, noHUMaroT, 
H3npnMep, ocTaTOK i^MKnoneHTaHs, 
i^MKnoreKcaHa, qnKnorenTaHa, i^nicnoneHTeHa, 
UHKnoreKceH3, UMKnorenTeHs, 6eH3ons, 
10 H3c|)TannHa, 0ypaHa t Tno0eHa, nuppona, 
nupHA^Ha, nMpnAa3MH3, n^puMMAHHa, 
nunepMAMHa, nnnepa3MHa, Mopc^onnHa, MHAona, 

MHAa30J13, OKCa30n3, M303KC330na, XHHOnMHa, 

H30XHHOJ1M H3 , 6eH3Tnoc()eHa , 6eH30c})y paH3 , 
15 6eH3Tna3ona, 6eH30Kca3ona, 

HMHAa30nnpMAHHa, HMHA330nwpHMHAHH3 M 

cfypannpnAHHa. TanoreH sto cJ^Top, xnop, 6dom 
n Cioa. 

floA C})M3klOnorMHeCKM COBMeCTHMblMH 

con^Mn coeAHHeHi/ifi cfDOprwiynbi 1 noHMMSiOT KaK 
20 nx opraHnnecKne, tsk h HeoprsHMMecKne conn, 
K3K ohh onucaHbi b Remington's Phsrmsceuti 
cal Sciences, I. Auflage Selte 1418 (1985). 

Ha 0CH0B3HHH 4)H3MHeCKO^ \A XHMHHeCKOM 

cTa6nribHocTn w pscTBopi^MOCTn Anw KMcnoTHbix 
rpynn npeAnoMTHTenbHbiMn ^Bnfworc^ conn 
25 HaTpi/m, Kanwfl, Karibunfl v\ aMMOHna; aa« 
ocHOBHbix rpynn conn c conflHOfi KucnoTon, 

CepHOM KMCnOTOM, Cf)OCCt)OpHOM KUCnOTOM, 

Kap6oHOBbiMM KncnoTaMM nnn cynbqboHOBbiMM 
KncnoTaMM, t3khmh k3k yKcycHaa, nnMOHHaa, 
oeHsoMHaa, ManenH0B3«, 0>yM3p0Bafl, bmhhsji, 
30 n-Tonyoncynbcfc>OHOB3fl KncnoTbi. 

npeAnoMTHTenbHbiMM coeAHHeHMAMn 
cjxDpMynbi II HBnfltorcfl: 




L(1), L(2), L(3), m L(4): 

1. -CH2-, 

2. -CH= 

3. ocTaTOK, onpeAenRewbin noA HOMepowi 2, 
npMMeM 1 nnn 2 MeTWHOBbie rpynnbi saivieHbi 

50 a30TOM; npeAnoHTHTenbHO L(4) N, 
R(1) 

1 . (CyCw)-ar\KVin, 

2. (C^-C^oyanKemn 

3. (C3-Cw)-anmmn, 
55 4. (C3-C 8 )-L;MKno3nKnn ( 

5. 6eH3nn nnn 

6. 6eH3nn, KOTOputi 3aMemeH, ksk onncsHo 
Bbiiue; 

R (2) m R (3) OAHHaxoBbie unn pa3Hbie n 
o6o3HaHaioT: 

1 . boaopoa, 

2. n/iApoKcnn, 

3. ranoreH, 

4. nnHetiHbiCi wnn pa3BeTBneHHbiM 
(C i-Cg^anKnnbHbiti octstok, He33Mei^eHHbiM 
nnn 3aMeu4eHHbi^ oahum nnn HecKonbiaiMM 

OflUHaKOBblMM \An\A p33HblMM 33MeCTMTen»MM H3 



7) 



ho 
o 

■>! 
CD 



cn 
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pflAa: rartoreH, ruApoKcun, (C 1 -C 4 )-anKOKCiin > 
(C 1 -C 4 )-anKH^Tno, MepKamo; 
5. -C0 2 R (6); 

T 03HaMaeT npocryfo cBH3b, -0-, -CO-, 
NHCO- unw -OCH 2 -, a ocTajibHbie ocTaTKM n 
3aMecTMTenn onpeAeneHbi, KaK yKa33HO Bbnue. 

oco6eHHO npeAnoMTMTejibHbiMM aanflioTCfl 
COeflUHeHMfl cfxjpMyjibi II, b KOTopofi R (1) 
osHanaeT (C-i-C/J-anKun, (C 3 -C7)-anKeHwi win 
(C 3 -C7)-ajiKHHnri; 

R (12) h R (13) OAMHaKOBbie unn pa3f!HMHbie 
m 03Hana»0T 

boaopoa h (C 1 -C 4 ) ariKun; 

R (14) 03HaMaeT: 1. (C r C 4 ) anKMn, 

2. (Ci-C 4 )-anKOKCnn, 

3. miaHO, 

4. aMMHO, 

5. HUTpO, 

6. 4>Top, xnop nnn 6poM, 

7. (Ci-C 4 )-reTepoapn/i CH2; 

8. (Ci-C 4 )-anKaHonxioKCM, 

9. (Ci-C 4 )-anKaHOnn, 

10. 6eH30nn mjim 

11. TeTpa3onnn; 
R (15) 03HanaeT: 

1 . (C r C 4 )-a/iKwn, 

2. (Ce-C^J-apMn, 

3. (Ci-C3)-anKaHonfioKcnji, 

4. (Ci-C 4 )-anKOKCMfi, 

5. (Ci-CgKeTepoapun, npenMymecTBeHHO 
5-TeTpa30Jinn, 

6. quaHO, 

7. HMTpO, 

8. ruApOKCM, 

9. SO3R (6), 

10. xnop, 6poM, 

1 1 . CO2R (6), 

12. CO-NH-R(19), 

13. CO-R (20), 

14. SO2-NR (18) -CO-NR (17) R (16), 

15. S0 2 -NR (18)-CO-0-R (17) hjim S0 2 N 
(CO-OR)17)) 2 

16. CO-CHR (19) -CH 2 H 

17. (C^C^ anKun C0 2 H, 

18. H-CO-NH-SO r CH 2 -R (19), 

RC17> 



RCZ> 



20. - 



SO NH- 

2 



SO, 



/ 



20> 



21. 



-CO-N^TL>^Q 



CO H 

2 



22. -T- R<22> M/1M 



23. R (14) c R (15) BMecTe -CO-NH-S02; 
L -CH 2 -; 

R (18) boaopoa; 

R (25) h R (26), He3aBMCHMO APyr or 
Apyra, 03Ha^aK)T boaopoa win (C r C 4 )-ajiKnn, 
a TaiOKe nx c{)U3MonornMecKM coBMecTMMbie 
conn. 

H3o6peTeHne KacaeTca Taiwe cnoco6a 
nojiyneHMfl coeAHHeHntf o>opMyribi 1, KOTopbifi 
OTnuMaeTCfl TeM, hto coeAHHeHwa cfcopwiynbi III 
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„ A 

R<5) RC4) 

B KOTOpOM R (1), 

R (2), R (3), R (4), R (5) h X WMeroT 
BbiiueyKa3aHHbie 3HaHeHMH, anKH/inpyfOT c 
noMombK) coeAHHeHMM cfcopMynbi IV 

f£<12> x 




■A <IV> 



U-L 



RC13> 

B KOTopotf L, q, R (12), R (13) n A MMeiOT 
BbiiiieyKa3aHHbie 3Ha^eHiiH, a U 03HaMaer 
neTysyio rpynny, npi/i Heo6xoAHMoc™ BpeMeHHO 
BBeAeHHbie 3amnTHbie rpynnbi CHOBa 
OTmen/iflioT, a nojiyneHHbie coeAHHeHkifl 
cfxDpMynbi 1 npn Heo6xoAnwocTM nepeBOAflT b 

MX 4)M3M0ri0rHMeCKM COBMeCTMMbie conn. 

flpuroAHbiMH jieTyHMMH rpynnaMM U 
HBnatOTCfl npeAnoMTHTenbHO HyKneocfcymbie 
rpynnbi (cm. Angew Chem. 7 (1960)), kbk 
ranoreH, o-Tonyyoncyjib(fcoHaT, Me3i/maT i/mn 
Tpn0naT. 

Cnoco6bi nonyneHMfl npeACTaAwfi <$opMynbi 
III H3BecTHbi M3 naTeHTa CIJLIA 4 880 8044, 
naTeHTa <t>Pr 3 911 603, EBponeflcwix 
naieHTOB: EP-A-399 731, EP-A-399 732, 
EP-A-400 835, EP-A-400 974, EP-A-415 886, 
EP-A-420 237, EP-A-425 921 m EP-A-434 038. 

Ana anKurinpoBaHMfi coeAMHeHufi cpopMynw 
ill npyirc-AHbi, Hanpuwep, cooTBeTCTByiOL^Me 
6eH3nnranoreHMAbi, 6eH3unT03nnaTbi, 
6eH3nn-Me3HJiaTbi mjim 6eH3MJVTpncjDnaTbi unu 
cooTBeTCTByraujHe anKwriranoreHi/iAbi, 
-T03nnaTbi, -Men3M/i^aTbi \at\m -TpucfcnaTbi. 
no/iyneHne stmx coeAHHeHMfi ocymecTBrmeTCfl, 
caMo no ceoe, M3BecTHbiM o6pa30M, Hanpuwiep, 
nyTeM ranoreHnpoBaHMfl cooTBeTCTsyHDU^nx 
MeTuribHbix npc-Me^TOHHbix cx)eAHHeHnw. fln« 
3Toro ncnoxib3yeTCfl npeuiMymecTBeHHo 
N-6poMcyKL^MHMMHA, cm. HanpuMep, J. Org, 
Chemk. 44, 4733 (1979) n Helv. Chim. Acta 
62, 2661 (1979). 

CnHTe3 npon3BOAHbix 6eH3HMMAa3ona, 
6eH3n™o#eHa, MMMAa30-nnpMAMHa n 
nMHAa3o-nnpMMMAMHa c ChVrpynnofi y nApa 
ocyiMecTBn«eTc« cornacHo R.P.Dickson et al in 
y. Med. Chem. 29, 1937 (1986), E. Abinente 
en al, in y. Heterocuclic Chem. 26, 1875, 
(1989), A. Koubsock et al in y Org. Chem. 
41, 3399 (1976) w cor/iacHO F. Santer et al 
in Mh Chem. 99, 715 (1968). 

BwcfceHHnbHbie npon3BOAHwe MoryT 6biTb 
cwHTe3npOBaHbi, HanpMMep, mcxoah ^3 
npon3BOAHbix apnn6opoHOBOM KvicnoTbi nyTeM 
CBH3b!BaHHH c saMemeHHbiMn 
apunra/iorennAaMn c noMou^bio KaTann3aTopoB 
nepexoAHbix MeTannoB, b nacTHocTM, nannaAHW. 
CooTBeTCTBywu^ne peaKUMM onwcbmaiOTCfl -R. 
B. Milleret al (Organometallics 1984, 3, 
1261) nnn A. Zuzuki et al (Synthetic Commun 
11 (7)- 513 (1981)). 

Cy/ib4>OHH/iypeTaHOBbie npon3BOAHbie 
c|XDpMynbi (I) MoryT 6biTb nonyMeHbi M3 
cooTBeTCTBytoiAUX cynbc^OHaMMAOB cfcopMynw 
(I) nyTeM B3anMOAeMCTBHfl co cnowHbiMH 
3cf)MpaMn xnopyronbHoPi KucnoTbi nnn nyieM 
B3anMOAeC^CTBHH c AHMeTn/iA^Kap6oHaTOM n 
ocHOBaHHHMH, KaK, HanpuMep, Kap6oH3T Kannfl, 
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b HHepTHWx pacTBopuTenfix npu TeMneparypax 
BruioTb flo TeMnepaTypw KuneHna 
cooTBeTCTByKJUnero pacTBOpMTenfl. 

npoM3BOAHbie cyribcj)OHmiMOMeBHHU (I) 
mo>kho nonynaTb no Bbi6opy mv\ M3 

CX)0TBeTCTByK3ll^HX Cy/lb(J)OHaMHAOB c})opMy/ibi 

(I) nyTeM B3anMOAetfcTBHfl c M30i4MaHaTaMM mv\ 
c 2,2,2-Tpnx^opaueTaMHflHbiMM npon3BOAHbiMM 
npuroflHoro aMWHa, b UHepTHbix, 
BbicoKOKun^ii^nx pacTBopnTe/inx, KaK, Hanpuwep, 
AHMeTnncynbc{)OKCHA mjim M3 

cyjibcf)OHMnypeTaHOB cfeopMynbi (I) nyTeM 
B03AeMCTBH« cooTBeTCTBytomero aMUHa b 
HHepTHOM, BbicxDKOKMn^iAeM pacTBOpmene, KaK, 
Hanpniwep, Tonyon, npn Tewneparypax BnnoTb 
AO TeMnepaTypbi KuneHUfl cooTBeTCTByiomero 
pacTBopurena. 

OdaTOK cynbcpOHaMHAa mo>kho nonyn^rb, b 
cfiynae Heo6xdAMMOCTn, ucxoa* H3 
aMMHo-rpynnbi, nocpeACTBOM neperpynnnpoBKM 
MeepBa^Ha. flnfl stofo ruAPOxnop^A aiwuHa 
CHanana Ana30TkipyjOT, a hotom, b npucyTCTBun 
MeAHoro KaTann3aTopa, bboaht bo 
B3anMOAeMCTBne c ahokchaom cepbi b neppnoiA 
yKcycHow KucnoTe. riocneAyfomee B03AeftcTBne 
aMMnaKa npuBOA^T k cynbc|DOHaMMA-rpynne. 

AnKunnpoBaHne ocymecTBnaeTCfl b 
npnHL\nne n3BecTHbiMM cnoco6aMM 
aHanornMHbiM o6pa30M. 

MMMAa30-aHHannpoBaHHbie npOM3BOAHbie 
c})opMynbj III MeTa/inypyiOT, HanpwMep, b 
npucyTCTBun ocHOBaHUfl. npeAnoHTMTejibHbie 
ocHOBaHUfl 3to ruAP^Abi MeTannoB cpopMynw 
MH, KaK ruAP^A nuTMH, HaTpufl, htm tmapma 
Karma, HanpwMep, b A^ M 6Tnn4)opMaMMA© win 
AHMeTuncyjibcfjOKcuAe KaK pacTBopnTene, nnn 
ajiKoron^Tbi MeTannoB cf>opMynbi MOR, npuneiw 
R 03HaMaeT Merun, stmji, TpeT-6yTnn, n 
peaKLjHfl ocymecTanaeTCfl b cooTBeTCTByioii^eM 
cnnpie, ah weT uri (po p Ma m ma© mjih 

A^MeTuncynbcjDOKcuAe. G6pa30BaHHbie tbkum 
o6pa30M conn WMKAa3onpow3BOAHbix 
pacTBop^fOT b anpOTOHHOM pacTBopuTene, KaK 
flM<t> nnn flMCO, \a pasoaBrmJOT noAXOAfliMHM 
KonnnecTBOM anKMfJMpyiomero peareHTa. 

AflbTepHaTHBHyKO B03MO>KHOCTb ATIA 

AenpoTOHnpoBaHMfl HMHAa3onbHbix 
npoM3BOAHbix npeACTaBnqeT 006011, HanpuMep, 
peaKi^nHD B3anMOAeMCTBHfl c KapGoHaTOM Kanm 
BflMO m\A DMCO. 

PeaKMHio B3anMOAeficTBWfl ocy mecT bji a \ot 
npu TeMnepaTypax Hwwe komh3thoC^ BnnoTb ao 
TeMnepaTypbi KHneHHfl peaKi^noHHoPI CMecH, 
npeMMymecTBeHHO b npeAenax Me>KAy +20 °C n 
TeMnepaTypow KuneHna peaKLjuoHHotf CMecu, b 
TeMeHwe npuMepHo ot 1 ao 10 h. 

npeAnoweHHbie comacHo u3o6peTeHwo 
coeAHHeHna cfcopMynbi 1 OKa3biBaioT 
aHTaroHMCTHMecKoe ABwcTBue Ha peLjenTopbi 
aHrnoTeH3MHa M n nosTOMy nx mo>kho npuweHATb 
Ana JieneHUfl rMnepTeH3nn, saBucuMOM ot 
aHrnoTeH3MHa-ll. 

B03MOXHOCTH npHMeHeHMH 3aKJlK)MaK)TC3 

npn JieneHMH tbkmx 3a6oneBaHnW, KaK 
cepAeHHap HeAocTaTOMHOCTb, 
KapAMO-npoTeKqMfl, HH<J)apKT MnoKapAa, 
rnnepTpoct)Mfl cepAua, apTepnocKnepos, 
Hecf)ponaTHfl, noMeHHaa h eAocTaTon hoct b , a 
TaiOKe cepAeMHo-cocyAMCTbie 3a6oneBaHMfl 
Mosra, KaK TpaHsncTopHbie MujeMUMecKne 
npucTynbi m KpoBOM3/inPHne b M03r. 

PeHMH 3TO npOTeOJlHTHMeCKMM Cf)epMeHT M3 

K/iacca acnapTnnnpoTe3, KOTopbi^ kbk 
cneACTBue pa3JiMHHbix CTHMynoB (yMeHbiueHne 
06-beMa, necpwupj HaTpnw, cTHMynflL^na 
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B-peijenTopoB) oKonomoMepyjiflpHbiMn 
KneTKaMn ncweK BbiAenfleTCfl b Kpyr 
KpoBooGpameHMfl. TaM oh OTii^enn«eT 
BbiAejiMBQjni?icfl M3 neneHU aHrnoTeH3HHHoreHa 
AeKcanenTHn aHrvionnnTeH3viHa-1 . nocneAHntf 
6naroAap^ "npeBpamaiOLi^MM aHrnoTeH3HH 
cfjepMeHTaM" (ACE) nepeBOAHTca b 
arnoTeH3MH-ll. AHTMOTeHSMH II nrpaeT 
cyu^ecTBeHHyK) porib npn perynfli^nn KpoB^Horo 
AaaneHMfi, TaK KaK oh HenocpeACTBeHHO 
nosbiiuaeT KpoBflHoe AaB/ieHne scneACTBkie 
aHrnocna3Ma. flononHMTenbHO oh CTHMynnpyeT 
ceKpei^MKo aribAocTepoHa M3 HaAnoneHHHKa m 
noBbiLuaeT tbkmm o6pa30M Mepe3 noAaaneHne 
BbiAeneHna HaTpnw BHeicneTOHHbiM o6"beM 
>khakoctm, mto b cbokd onepeAb, cnoco6cTByeT 

nOBblLUeHUK) KpOBJIHOrO ABBTieHMP. 

nocTpet^enTopHbie Ae^CTBua sto 

CTHMynflL^MR C})OCC{)OMH03HTOJ10BOrO o^MeHa 
(BbiAeneHne Ca 2+ ), aKTMBaL^m? npoTeMHKHHasbi 
C m cnoco6cTBOBaHne ropMOHanbHbiM 
peuenTopaM, 3aBncnMbiM ot AMP. 

Cpoactbo coeAMHeH^Ci cf>opMyjibi I k 
pei^enTopy aHrnoTeH3HHa II mo>kho onpeAen^Tb 
nyTeM H3MepeHMfi 
BbiTecHeHn« 125 l-aHrnoTeH3MHa-ll 
nnn 3 H-aHmoTeH3HHa-ll pei^enTopoB b 30Hy 
moMepyno3Hbix MeM6paH HaAnoMenHMKOB 
KpynHoro poraroro CKOTa. flna aToro 
npenapupOBaHHbie MeM6paHbi cycneHAnpyKDT b 
6y4>epe npn pH 7,4. flrm Toro, hto6w 
npeAOTBpaTHTb AorpaAai^wo paAHonnraHAbi bo 
BpeMH MHKy6at^nn Ao6aBnflK)T anpoTMHMH, 
MHrn6nTop L^enTMAa3bi. flonojiHUTeribHO 
npMMeHflioT npn6riM3HTenbHO 1400 cpm 
M30TonHoro MHAMKaTOpa c yAenbHoPi 
aKTHBHOCTbfO 74 T5q (MMonb) npoAaeTCfl 
cpupMoPi "Amershan Buchler" n TaKoe 
KonnnecTBO pei^enTopHoro npoTenHa, KOTopbiw 
CB^3biBaeT 50% M30TonHoro MHAHKaTopa. 
PeaKi^MJi HannHaeTca b pe3ynbTaTe Ao6aBneHna 
50 mkji MeM6paHHO^ cycne3HM KCMecu 100 mkji 
6ycf)epa + anpoTUHMH; 50 mkji 6y0epa c 
aHrnoTeH3HHOM-ll mjim 6e3 Hero mjim 
peL\enTopHoro aHTaroHMCTa m 50 mkji 
M30TonHoro MHAMKaTopa. nocjie 

nHKy6aL^MOHHoro nepMOAa b 60 muh, npn 
TeMnepaType 25°C CB«3aHHbi^ m CBo6oAHbiw 
paAHonnraHA OTAenafOT nyTeM 
0nnbTpaL^noHHoro aHannsa c noMou^bKD 
cjDnnbTpoB whatmann (R) GFIC Ha 
CKaTpoH R (Skatron) HaKonnTene kjistok. 

Hecnei4nc(DMHecKne cBfl3biBaHH« 
npeAOTBpamaiOTCfl nyTeM o6pa6oTKM c^MJibTpoB 
c noMoiAbK) 0,3% noriMSTuneHUMMHa, pH 10 
(Sigma, N 3143). Ha ocHOBe w3MepeHMfl 

paAMOaKTMBHOCTt^ B raMMa CL^MHTMnnflqUOHHOM 

cneTHUKe onpeAen^ioT MHTeHcuBHocTb 
BbiTecHeHM^ paAHonnraHAa peqenTopoM. 
IC 50 BeriMHUHbi, KOTopbie o6o3HaHaiOT 

KOHL^eHTpaL^HK) HHn/IOMTOpa, C TeM, HT06bl 

BbiTecHMTb 50% rmraHAa, onpeAeriPK>T cornacHO 
Chem. et al. Theor. Biol, 59, 253 (1970). 
Ana coeAHHeHUM c|)opMyribi (I) ohh HaxoAflTca b 
Anana30He 1x1 0" 4 1x10.gM. 

A/ibTepHaTHBHo mo>kho onpeAe/iMTb 
cpoactbo coeAHHeHUM cpopMynbi I k pet^enTopy 
aHrncTeH3HHa-ll b pe3ynbTaTe M3MepeHnn 
BbiTecHeHKfl 125 1-aHrnoTeH3MHa-ll 
kinn 3 H-aHrnoTeH3MHa-ll npenapupaL^MM 
pei^enTopoB H3 pa3/iMHHbix opraHOB (neneHb, 
nerKne, HaAnoneHHHKM, M03r, m t.a.)- 

Arm 3Toro npenapupoBaHHbie MeMCpaHbi 
cycneHAnpyK)T b MHKy6aL^MOHHOM 6ycfepe (20 
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MM ipnc), coAep>KaL4eM i35 mM NaCi, 10 mM 
KCI, 10 mM Mg Ci 2 , 5 mM mK>K03bi, 0,2% 
ajib6yMMHa cbiBopoTKn KpynHoro poraroro 
CKOTa, a TaiOKe MHrn6nTopbi npoTea3bi PMSF 0,3 
mM h 6ai4MTpai4MHa 0,1 mM) m BMecTe c 

paAMOaKTHBHO MapKHpOBaHHblM 
aHrHOTeH3HHOM-ll H pa3JlHMHblMM 

KOHi^eHTpai^nflMM ncnbuyeMbix coeAWHeHUM 
MHtcySnpyioT 90 mi/ih npn reMnepaType 25°C. 
nocne 3Toro CBfl3aHHbiw m cBo6oAHbifi 
paAHO-jwraHA pa3AermioT b pesy/ibTaTe 

C})MJlbTpaLiMH Mepe3 MMKpOCTeKnOBOnOKHUCTblM 

c^njibTp (JF 51.. Schleicher Schiill) Ha 
HaKonmene KneTOK (SKATRON). 

H3MepeHneM CBH3aHHOtf c peL4enTopoM 
pafluoaKTHBHOc™ Ha 4)nribTpax nocpeflCTBOM 
6eTa wnw raw Ma cneicrpoMeTpa onpeAe-naioT 
CTeneHb BbrrecHeHua paAno/iwraHAa peLjenToa 

MCnblTyeMbIMM COeAHHeHUnMH. .HweHCMBHOCTb 

BbnecHeHUfl paAnonnraHAa pei^enTopa 
ncnbiTyeMbiMM coeAHHeHHAMi/i yKa3biBaeTca 
nepe3 IC50; T.e. KOHqeHTpaL\nK) MHrn6uTopa, 

KOTOpafl BblTeCHfleT 50% CB*3aHHOrO 

paAnonMraHAa pei^eniopy. PacneT 

IC 50-BeriMMHH ocymecTBJifleTCfl nocpeACTBOM 
PC-MaTeMaTMMecKoro o6ecneHeHWfl (LIGAND, 
G. A.Mcpherson 1985, Elsinier-BiosoFT, 68 
Hills Road, Cambridge CB 2ILA, UK). 
HsMepeHHbm ahh coeAMHeHnPi (fopMynw (I) 
IC 50 BennMUHbi HaxoAflTCH b Anana30He 

1x10 " 5 ao 1x10" 11 M. 

flrm onpeAeneHna aHTaroHMCTMMecKoro 
AeficTBUfi coeAWHeHufi cJ)opMynbi (I) mh bubo ux 
nHr^6npyKDL4nCi scJxfreKT Ha MHAyu^posaHHoe 
aHrHOTeH3HHOM-ll noBbiiueHne KpoBHHoro 
AaBfieHMJI MO)KHO H3MepflTb Ha 

AeMnejiMHM3npoBaHHbix Spragne Dawley - 
Kpbicax (Moliegard, Danemark). noBbiujeHne 
KpoBHHoro ASisneHna u3MepaeTCfl Ha Aovta 
carotis. BHyTpuBeHHoe BBeAeHne 

ocyLAecTBJifleTCfl b seHy neHnca. nocne 
npenapupoBaHfm jKMBOTHoro m 20-MHHyTHoro 
BpeMeHu BbiAep>KKn aha CTa6nnt43aL4nu 
reMOAMHaMnnecKHx napaMeipoB ocymecTBfmiOT 
3 cjieAyKDLHne Apyr 3a ApyoM MH-beKi^nn 10, 30 
m 100 Hr aHrnoTeH3HHa-ll b 0,1 mji BOAHoro 
pacTBopa nepe3 uHTepBaribi b 5 m\ah. 
CoeAHHeHMfl cpopiviynbi (I) pacTBopflKrr b 
AUcrMnnnpoBaHHO^ boa©, bo3mo>kho npn 
AooaBJieHMH 10%-ro sTaHona h/mjim ocHOBaHiw 

-(pH<10) MJ1M KHCJIOT (pH>3), H BBOAAT B 

Aosax 1-300 MKr/rq/ Kr BHyTpuBeHHO ujih 5-100 
MKr/Kr MHTpaAyoAeHaribHO. 

npn MHTpaAyoAeHaxibHOM BBeAeHMn 
MH-beKUMM aHrnoTeH3MHa-ll ocyiMecTBfiflioT 4epe3 

20, 40 H 60 MWH, B TO BpeMfl K3K HpH 

BHyTpuBeHHOM BBeA©nnn - ocymecTBfiHeTCfl 
nocneAOBarenbHO c MHTepBanoM nepe3 10 muh. 
CoeAHHeHMfl c^opMynbi (I) RBnaiOTCfl oco6eHHo 
3cpc)DeKTMBHbiMn b Anana30He 1-300 MKr/Kr 

BHyTpHBeHHO MflM 5-300 MKr/Kr 

MHTpaflyOAGHaJIbHO. 

H3o6peTeHne othocmtch TaiOKe k 
cpapMaL^eBTMHecKOMy cocTaBy, cocToameMy M3 
coeAnneHMP cpopMynbi I h Apyrux 6nonornHecKu 
aKTMBHbix Beu^ecTB, KaK, HanpuMep, MoneroHHbix 
cpeACTB hjiu HecTeponAaribHbix 

npoTMBOBOcnannTeribHbix 6nonornHecKH 
aKTHBHbix BeiAecTB. CoeAHHeHUJi cfeopMynu (I) 
mo)kho npMMeH«Tb TaiOKe m b KanecTBe 
AnamocTMKn Ana peHMH-aHrnoTeH3HH-cncTeMbi. 

OapMai^eBTMHecKne npenapaTbi coAep>KaT 
3ctx})eKTMBHoe KOfMHecTBo aKTHBHoro BeinecTBa 
cJjopMy^bi (I) m B03MO>KHbie Apyrwe aKTMBHbie 



Beu^ecTBa BMecTe c HeopraHMHecKMM nnn 
opraHUMecKMM HocnTeneM, ncnonb3yeMbiM b 
cfjapMai^eBTMMecKnx L^eriflx. np^iMeHeHne MOxeT 
ocyu^ecTBTiflTbcjR nepes hoc, BHyTpuBeHHO, 
noAKOKHO nnn nepoparibHO. flo3npoBKa 
5 aKTMBHoro Beu^ecTBa 3aBMCMT ot bmas 
TennoKpoBHoro Beca Tena, B03pacTa m ot poAa 
BBeAeHHfl. 

cDapMaL^eBTMHecKne npenapaTbi AaHHoro 
M3o6peTeHn« nonynaiOT M3BecTHbiMM cnoco6aMM 
10 pacTBopeHun, CMeujeHWfl, rpaHy/inpoBaHM« hjim 
ApaxupoBaHMJi. 

An« opanbHow cf)opMbi npuMeHeHMfl 

aKTMBHbie COeAMHeHMfl CMeillUBaiOT C 06blMHb1MU 

aha 3Toro Ao6aBKaMn, KaK HOCUTenw, 
CTa6n/iM3aTopbi mtim MHepTHbie pa36aBHTenn u 

/5 nocpeACTBOM 06blMHblX MeTOAOB 

nepepaoaTbiBaioT b npupoAHbie 4>opMbi 
BBeAeHun, TaKMe KaK Ta6jieTKn, ppaxe, 
pa3"beMHbie Kancynbi, BOAHbie cnnpTOBbie nnn 
MacriflHbie cycneH3nn nnn BOAHbie, cnnpTOBbie 
uriM MacrmHbie pacTBopw. B KanecTBe kiHepTHbix 

20 HocviTenetf mo>kho npuMeH^Tb, HanpuMep, 
ryMMnapa6nK, MarHesnio, KapGoHaT MarHUH, 
cf)oc4)aT Kannfl, naKT03y, rnioK03y, 
cTeapn/icfiyMapaT Mamnn htm KpaxManw, 
oco6eHHo KyKypy3HbiM KpaxMan. npn stom 
mo>kho ocy mecT Bfifl t b npuroTOBJieHne b bha© 

25 cyxoro nnn Bna>KHoro rpaHyn^Ta. B KanecTBe 
MacriflHbix HocnTene^ hum pacTBopMTeneCi 
mo)kho paccMaTpuBaTb, HanpuMep, 
pacT^TenbHbie nnn >KHBOTHbie Macna, TaKkie KaK 
noACO/iHeMHoe Maono mjim pbi6nii wnp. 

30 Ana noAKo>KHoro m BHyTpMBeHHoro 
npMMeHeHna aKTMBHbie coeAHHeHHfl mjim mx 
4)H3HonornHecKH coBMecTMMbie conn, 
)KenaTenbHo, BMecTe c o6bNHbiMH Ana stoto 
BeLAecTBaMU, t3khmh Ka« areHTbi pacTBopeHHfl, 
3My/ibraTopbi, hjim Apyrne BcnoMoraTenbHbie 

35 Beu^ecTBa, nepeBOA^T b pacTBopbi, cycneH3HH 
v\m SMyjibCMH. B KanecTBe pacTBopMTenew 
npHHMMaioT bo BHUMaHne, HanpuMep, BOAy, 
ct)H3nojiorMHecKHM pacTBop noBapeHHOM conn 
MJiM cnnpTbi, HanpMMep, STaHOJi, nponaHAHon 
MfiM rnML\epnH; HapJiAy c stmm TaiOKe pacTBopbi 

40 caxapa, TaKne KaK rniOK03a mjih pacTBopw 

MaHHMTa, MJ1H TaiOKe CMeCb H3 pa3JlMMHblX 

H33BaHHbix pacTBopHTenew. 

ComacHo BbiLueyKa3aHHOMy cnoco6y 6binw 
onpeAeneHbi, HanpuMep, Ann coeAHHeHnfi 
npMMepoB 1, 2, 3, 15, 19, 27, 31 n 51, 
45 cneAyiOLi^ne IC 50 BennHMHbi: 

n p m m e p ICso/nM/ 

1 78 

2 65 

3 149 
50 15 0,8 

19 0,74 
27 1,1 
31 0,48 
51 1,8 

nepeneHb coKpau^eHnii: 
55 DCI Aecop6unoHHO-XMMHMecKafl noHM3aun?i 
flMcD N.N-AHMeTHncpopMaMMA 
EE aTwiaueTaT 

FAB Fast Atom 

Bombard ment-ooM6apAwpoBKa 6bicTpbiMM 
aTOMaMH 
60 h nac (nacbi) 

Hep n-renTaH 

Min MMHyTa (MHHyTbi) 

NBS N-6poMCyKUHHHMMA 

RT KOMKaTHan TeMnepaTypa 

npMMep 1 

2-H-5yTnn-1-/2-Kap6oKCM-3-xnop-6eH3o/b/TMO 
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<$eH-6-nji/ 

MeTnn/-1H-6eH3MMMAa30Ji-7-Kap6oHOBafl 
KucnoTa 

a) AMMfl 2-Kap6oKCt4-6-HMTpo-6eH3oi*Hofi 

KMCnOTbl 

30 r (0,155 MOJib) aHrnAP^fla 

3-HHTpOC)3TanOBOM KHCnOTbl BHOCHT nopL^flMH B 

180 mji KOHi^eHTpupOBaHHoro pacTBOpa 
aMMnaKa w nonyHeHHbiM pacrBop HarpeBaiOT npn 
nepeMeiuMBaHMM b TeneHne 45 mmh. npu 
TeMnepaType 100°C. BbinapuBaiOT Ha 
poTaunoHHOM ncnapMTene, ABajKAbi neperoHflioT 
BMecTe c TonyonoM, a ociaTOK Bbicy uj n BaioT b 
rny6oKowi BaKyywe. nepeMewMBaioT ero c 
3TnnaqeTaTOM, ocaAOK 6e>KeBoro u,BeTa 
OTcacbiBaioT h BbicywHBaioT b BaicyyMe HaA 
P 2O5. nonyMaiOT 31,8 r ijeneBoro coeAHHeHUH. 

TeMnepaTypa nnaBneHwa: 180 °C 
Rf/Si0 2t CH2CI2/CH3OH 1:1/0,3 
MS/DCI/211 /M + J/ 

b) 2-AMMHo3-HHTpo-6eH3ofiHafl KucnoTa 

31 r /0.147 Morib/ coeAHHeHMfl U3 npuMepa 
1a pacTBop«K>T b 50 4 h HaipoBoro menotca m 
100 Mn boaw, Ao6aBn«K)T 150 mji pacTBopa 
runoxnopufla HaTpHH /n36biT0K no OTHOweHwo k 
Kl KpaxManbHoft 6yMare/ n nonyneHHbifi pacTBop 
HarpeBaiOT b TeneHue 60 muh npu TeMnepaType 
100°C. noane OKOHnaHUfl peaKuuw oxna>KAaK)T, 
pa36aBJi«K)T c noMoinbK) 250 Mn Hacbiu^eHHoro 
pacTBOpa Na 2 CC>3- n 400 Mn Hacbiu^eHHoro 
pacTBopa KH 2 P0 4 -, ycTaHaBJiMBaHDT 
pH-3HaHeHne pacTBopa 3 c noMou^bKD 4h HCI 
/KOHL\eHTpnpoBaHHOM HCI m npoAyicr 
3KCTparnpyK)T TpujKflbi no 500 mji 
3Ti4/iaqeTaTOM. nocne BbicyujuBaHua HaA 
MgSO 4 , KOHLjeHTpwpoBaHHfl n nepeMeujMBaHup 
c AMH3onponnnoBbiM 30npoM no/iynaioT 18 r 
ueneBoro coeAMHemifl. 

TeMnepaTypa nnaBneHua:188 194°C 
Rf/Si0 2) CH2CI2/CH3OH 1:1/0,7 
MS/DCI/ 183 /M+H/ 

C). MeTWIOBblfi 30>Mp 

2-aMMHO-3-HHTpO-1-6eH30MHOM KMCJIOTbl 

18 r /99 MMO/ib/ CoeAWHeHMH us npuMepa 1b/ 
b 200 Mn MeTaHona BMecTe c 20 Mn 
TuoHnnxnopnAa nepeMeiunBaioT b TeneHne 48 m 
npn TeMnepaType KitneHi/m c o6paTHbiM 
xonoflnnbHUKOM. PeaKunoHHbi^ pacTBop 
BbinapuBaioT b poTai^noHHOM ncnapnTene, 
ocTaTOK o6paoaTbiBaK)T 400 Mn HscbimeHHoro 
pacTBopa Na2C03, tpidkaw 3KCTparnpyioT 
3Tnnau,eTaTOM, coeAUHeHHbie opraHMHecKne 
4)a3bi npoMbiBafOT pa36aBneHHbiM pacTBopoM 
Na 2 C0 4 1/1 Hacbiu^eHHbiM pacTBopoM NaCI, 
BbicywHBaioT HaA Na 2 S0 4 m KOHi^eHTpupyKDj. 
XpoMaTorpacfwsecKi/iCi aHanMS HaA Si02 c 
noMow,bio EE/Hep 9:1 u 7:33 AaeT 11,5 r 
L^eneBoro coeAUHeHMfl. TeMnepaTypa 
nnaBneHna: 86-88°C 

Rf/Si0 2> EE/Hep 1:1/0,5 

Ms /DC!/ 197 /M + H/ 

d MeTunoBbitf 3c£np 

2-/M-/H-neHTaHonn/aMMHo/-3-HMTpo 6eH30MHofi 

KUCnOTbl 

7 r /35,5 MMonb/ coeAUHeHHfl U3 npuMepa 1 
cJ b 50 Mn xnopaHrnApMAa sanepnaHOBOM 
KucnoTbi b TeneHne 1 m npu 110°C. 
KoHi4eHTpnpyK)T Aocyxa, ocTaTOK b acfcupe 
oCpaoaTbiBaioT b TeneHwe 30 mhh 
aKTMBMpoBaHHbiM ymeM, c^nnbTpyioT, 
KOHi4eHTpnpyiOT m noABepraioT 

xpoMaTorpac{)HHecKo^ onucTKe Ha 
SiO 2 nocpeACTBOM EE/Hep 2:8. flonyMaiOT 5,8 r 



ueneBoro coeAHHeHMfl. 

TeMnepaTypa nnasnennfl: 66-69 °C 
Rf/Si02, EE/Hep 1:1 0,4 
Ms/DCI/ 281 /M + H/ 
5 e ) 

6-EpOM-MeTnn-3-xnop-2-MeTOKCMKap6oHnn-6eH3 
o/b/- Tno0eH 

2,5 r /10.4 MMonb/ 

X-xnop-2-MeTOKCMKap6oHnn-6-MeTnn6eH3o/b/Tn 
o4)eHa/ nonyMeHHoro cornacHo J, Org.Chem. 41, 
10 3399 /1976/ KunflTflT c o6paTHbix 

xonoAnnbHUKOM b 150 Mn xnop6eH3ona c 1,87 
NBS n 420 Mr Au6eH3onnnepoKcwA3 b TeneHne 
5 h. nocne ottohkh xnop6eH3ona b 
poTau,MOHHOM wcnapHTene nonyneHHbitf oct3Tok 
o6pa6aTbiBaioT EE, EE-pacTBop npoMbiBaiOT 

15 HaCblLl^eHHblM paCTBOpOM NaPCO^, 10%-HblM 
pacTBopoM Na2S0 3 M HaCblLHeHHblM pacTBopoM 
BbicyuunBaioT HaA Na 2 S0 4 m KOHi^eHTpupywT. 
XpoMaTorpacjDun Ha Si0 2 c noMOU^bio EE/Hep 
1:2 AaeT 2,28 r ueneBoro coeAMHeHnq. 
20 TeMnepaTypa nnaBneHMa: 143 145 °C 
Rf/Si02/, EE/Hep 1:20/ 0,3- 
MS/DCI/ 319, 321 /M+H/. 

f) MeTunoBbi^ oo>np 
2-/N -/ H-neHTa Honn/-//3-xnop-2- 

25 MeTOKCMKap6oHMn6eH3o/b/-Tno<tieH-6-Mn/MeTMn/ 

/aMMHO-3-HHTpo6eH30MHOfl KMCnOTbl/ 

800 Mr /2,86 MMonb/ coeAHHeHMfl H3 
npuMepa 1 d/pacTBopflK)T b 5 mji a6c flMO, 
CMeuuMBaiOT c K 2 C0 3 b KonnnecTBe 395 Mr m 
CMecb nepeMeujusaioT b TeneHne 10 muh npu 

30 komh3tho^ TeMnepaType. npwKanuBaiOT 
pacTBop 913 Mr coeAHHeHMfl H3 npuMepa 1e b 
20 Mn a5c. flMO, n peaKi^MOHHbiw pacTBop 
nepeMeujuBaioT b TeneHne hohm npu komh3tho^ 
TeMnepaType. flM3> yAanaioT saTeM b saKyyMe, 
ocTaTOK o6pa6aTbiBaiOT EE, EE-^Dasy 

35 npoMbiBaiOT boaom, pascaaneHHbiM, 
HacbiiAeHHbiM pacTBopoM NaHC03 n 
HacbiLAeHHbiM pacTBopoM NaCI BbicyiunBaioT 
HaA Na2S04 m KOHi^eHTpupyioT. XpoMaTorpacfjua 
Ha Si0 2 c noMOiAbio EE/Hep 1:2 AaeT 860 Mr 

40 TMTynbHoro coeAHHeHMfl. 

Rf/Si02, EE/Hep 1:2 0,3 
MS /FAB/ 519 /M + Hi. 

g) /MeTunoBbifi 30>np 
2-H-6yTnn-1-//3-xnop-2-MeTOKCHKap6oHnn6eH30/ 
b 

45 /Tno(+jeH-6-kin/MeTnn/-1 H-6eH3MMMAa3on-7-Kap6 

OHOBO^ KMCnOTbl 

450 Mr /0.85 MMonb/ coeAHHeHMH m 
npuMepa 1f/ ruAP^pyioT b 50 Mn 3TaHona b 
TeneHne 1 h b npucyTCTBuw HMKena PeHea. 

5Q KaTann3aTop OTc|DnnbTpoBbiBaioT. OwibTpaT 
KOHLj,eHTpnpyioT Aocyxa, nonyneHHbi^ ocTaTOK b 
10 Mn EE/nsonponaHon /1:1/ m 10 Mn 
Hacbim,eHHoro HCI EE-pacTBOpa nepeMeiunBaioT 
b TeneHne 30 mmh npu TeMnepaType 50 °C. 
flocne KOHu,eHTpnpoBaHMfl m KpncrannM3auMn H3 

55 MeTaHona nonynaioT 190 Mr i^eneBoro 
coeAHHeHkifl. 

TeMnepaTypa nnaBneHMfl: 167-170 °C 
(pa3no>KeHMe) 

Rf /SI0 2 , CH 2 CI 2 / CH3OH /NHUOH 49/ 1 
/0,1/ 0,3 
60 MS/DCI/ 471 /M+ H/ 

h) 2-H-ByTnn-1 -//2-Kap6oKcn-3-xnop-6eH3o/ 
b /Tno4)eH-6-nn/ 

MeTnn/-1H-6eH3MMMAa3on-7-Kap6oHOBafl 
KucnoTa 

185 Mr /0,39 MMonb/ coeAHHeHMfl M3 
npuMepa 1g/ pacTBopwiOT b 10 Mn 3TaHona, 



Ao6aB^SK3T 1 mp, H 2 0n 1 wn kohl*. NaOH, n 
nonyneHHbiM pacTBop nepeMewHBawT b TeweHue 
3h npn KOMHaTHOM TeMnepaType. 3TaHon 
yfla/iflKDT b BaKyyMe, ycTaHaBJiHBaioT pH 
BoaHoro pacTBopa Ha 3 nocpeACTBOM neAflHofi 
yKcycHoff KMcnoTbi, m BbinaBWHtf ocaflOK 
OTcacbisaioT. nocne cywKH b BbicoKOM BaKyyMe 
nonyMaraT 1 00 Mr qe/ieBoro coeAHHeHHfl b BMAe 
6enbix KpucTajinoB. TeMnepaTypa 

rinaBneHMfl: > 260°C. 

Rf /Si0 2l EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + H/ 

npMMep 2 

2-H-ByTnn-1-//3-Kap6oKCH-2-c{)eHMn-nMMAa30 
n/1 ,2-a/nnpviAHH-7-nn/-MeTMn/-1 H-6eH3MMHAa30 
n-7-Kap6oHOBafl KucirioTa 

3THJ10Bbltf 3C(DHp 

a) 2-SeH3omi-2-6pOM-yKcycHOrt Kuc/iOTbi 

25 mji (0,144 Morib). STunoBoro acjwpa 
6eH30nnyKcycHoii KucnoTbi pacTBOpatoT b 50 md 
CCI4, npu TeMnepaType 5°C npuKanbiBajoT 8,5 
mji 6poMa, n pacTBop KopuMHeBoro i^BeTa 
nepeMetuMBafOT b TeMeHne 1 m npn 5°C, b 
TeneHne 3 m npw KOMHaTHofi TeMnepaType m b 
TeneHne 2 m npn TeMnepaType 60°C. 
Ocyu^ecTBnflJOT KOHqeHTpupoBaHne Aocyxa, 
ocTaTOK o6pa6aTbiBaK)T EE, EE-pacTBop 

npOMblBaiOT 10%-HblM paCTBOpOM 

Na 2SO3 HacbimeHHbiM pacTBopow NaCi 
BbicyoiMBaioT HaA MgS04, KOHqeHTpupyraT m 
BbicyiunBaKDT b bwcokom BaKyyMe. nonynaioT 38 
r TUTynbHoro coeAUHeHkm b bha© Macna 
KpacHoro i^BeTa. 

Rf/Si0 2 , EE/Hep 1/6/0,28. 

MS/DCI/ 271,273 /M + HI. 

b) 3TnnoBbiM scfewp 
7-MeTnn-2-4)eHMn-MMMAa30 /1,2-a/ 
nnpnAnn-3-Kap6oHOBofi KwonoTbi 

38 r 70,14 Monb/ coeAHHeHMR u3 npuMepa 
2a/ n 15,2 r 2-aMMHO-4-MeTun-nupwAWHa 
nepeMeojMBafOT b sTaHone b TeneHue 8 m npn 
TeMnepaType KuneHun c o6paTHbiM 
xonoAM/ibHHKOM. KoHu,eHTpwpyiOT Aocyxa, 

OCT3TOK pa36aBJiaK)T HaCblLHeHHblM paCTBOpOM 

Na2C03, MHoroKpaTHO 3KCTparnpyioT c 
noMOLijbK) EE, o6beAHHeHHbie opraHVMecKHe 

$a3bl npOMblBaKDT HaCblU^eHHblM paCTBOpOM 

NaCI, BbicyLUMBaioT HaA Na2S04 m 
KOHL^eHTpupyjoT. XpoMaTorpac})ufl Ha SiO 2 c 
EE/Hep 2:1 AaeT 12,2 r u,eneBoro coeAHHeHHfl. 

Rf/Si0 2 , EE/Hep 2:1/0,3 

MS /DCI) 281 /M + HI 

C) STWnOBblfi 3(fcup 

7-6 poMOMeTwn-2-4)eHnn-MMMAa3o/ 1,2-a/ 

nnpHAHH-3-Kap60HOBOfi KMCnOTbl 

3 r /10.7 MMonb/ coeAHHeHna us npuMepa 2b 
6poMnpyK)T c noMOiAbto 1,27 r NBS m 150 Mr 
6eH30nn-nepoKCMAa b cootb6tctbhh co 
cnoco6oM, yKa3aHHbiM b npuMepe 1 e. (lonyMaioT 
1,2 r ueneBoro coeAMHeHnn. 

Rf/SI02, EE/Hep 1/2 0,2 

Ms /DCI/ 359, 361 /M + HI. 

d) MeTwnoBbifi 3C|)np 

2-/N-/n-neHTaHonn/-//3-3TOKCMKap6oHiin-2-4)eHM 
n-MMMAa30/1 ,2-a/-nnpnAMH-7-nn 

/MeTMn/aMMHO-3-HMTpO-6eH30MHOCl KMCnOTbt 

300 Mr /2,85 MMorib /coeAHHeHwa n3 
npMMepa 1d/, 1,03 r coeAUHeHHH M3 npMMepa 
2c) m 400 Mr K 2 C0 3 noABeprajoT 
BsauMOAetfcTBHK) comacHc cnoco6y, 
yKa3aHHOMy b npuMepe 1f). nonynaioT 520 Mr 
MeneBoro coeAHHeHMfl. 

Rf/Si0 2 ; EE /Hep 1:1/0,2 



MS/ FAB/ 559 /M + HI 

e) MeTMnoBbitf 3tf)np 

2-H-6yTnn-1-//3-3TOKCMKap6oHnn-2-c|)eHnn-MMMA 
oa3o/1 ,2-a/nkipnAWH- 

7-nn/-M6TMn/-1 H-6eH3MMMAa3on-7-Kap6oHOBOfi 

5 KMCJIOTbl 

400 Mr /0.71 MMorib/ CoeAHHeHMH m 
npuMepa 2d noABepraioT B3awMOAetfCTBHK> no 
cnoco6y, yKa3aHHOMy b npuMepe 1g/. nocne 
oca>KAeHH5i m MeTaHona nocpeACTBOM 
10 AH3TnnoBoro 30npa nonyMaioT 250 Mr i^eneBoro 
coeAMHeHnq. 

TeMnepaTypa nnaBneHHfl: 217 220 °C 
(pa3no>KeHMe) 

Rf/SiC^. EE-Hep 9/1/ 0,5 

MS /DCI/ 51 1 /M + Hi 
15 h) 

2-H-5yTnn-1-//3-Kap6oKCM-2-4)eHM J n-MMHAa30/1,2 

-a/nnpMAMH-7-nn/MeTMn/ 

1 H-6eH3MMHAa3on-7-Kap6oHOBan KucnoTa 

230 Mr /0.45 MMonb/ CoeA^neHnq H3 
npHMepa 1e/ oMbiruiJOT cornacHO cnoco6y, 
20 yKa3aHHOMy b npuMepe 1h. rionyMaiOT 117 r 
L^eneBoro coeA^HeHUfl b BMAe KpucTannoB 
6enoro L^BeTa. 

TeMnepaTypa nnaBneHMfl: 202-204 °C. 

Rf/SiOs. EE/CH3OH 2/1 0,1 
25 MS /FAB/ 469 /M + HI. 

npMMep 3 

2-H-6yTnn-1-//3-Kap6oKCn-2-c)3eHnn-MMHAa30 
n/1 l 2-a/nnpMMMAMH-7-nn/MeTMn/-1 H-6eH3HMHAa3 
on-7-Kap6oHOBa« KucnoTa 

a) 3TnnoBbi^ 3cf)Mp 
30 7-MeTnn-2-4>eHHJi-MMMAa3o(1 ,2-a)-nnpnMHAHH-3 

-KapCOHOBO^ KMCJIOTbl 

IJeneBoe coeAHHeHne nonynaioT b 
cooTBeTCTBun co cnocoooM, onucaHHbiM B 
npuMepe 2b, M3 coeAHHenkifl KOTopoe yKa3aHo b 
npuMepe 2a, m 2-aMMHO-4-MeTMnnwpnMMAHHa. 
35 Rf/Si02, EE/ Hep 2:1 0,2 
/DCI/ 282 /M + HI. 

B) /3THnOBbll^ 3Cj)Mp 

7-6pOMOMeTnn-2-0eHnn-MMMAa3O/1,2-a/nnpMMM 

AMH-3-Kap60HOBOM KMCJIOTbl. 

40 nonyneHkie 3Toro coeAnneHMfl 
ocymecTBnfleTCfl no cnoco6y, yKa3aHHOMy b 
npuMepe 2 c/; npM stom M3 2 r /7.11 MMO/ib/ 
coeAMHeHUfl M3 npuMepa 3a no^ywajoT 510 Mr 
i4eneBoro coeAHHeHMfl. 

Rf/Si02, EE/Hep 1:2/ 0,2 

45 MS /FAB/ 360, 362 /M + H/. 

c) MeTunoBbifi 3c|)np 

2-/N-/H-neHTaHonn/-//3-3TOKCMKap6oHnn-2-4)eHH 
n-MMMAaso 

/1 ,2-a)-nnpiiMMAMH-7-nn/MeTMn/aMMHO-3-HMTpo6 

eH30MHOM KMCnOTbl 

' J ° nonyneHne 3Toro coepy\uemn 
ocyii^ecTBnfleTc« cornacHO cnoco6y npuMepa 
1f/. M3 435 Mr /1,55 Monb/ coeAHHeHna m 
npuMepa 1d/ m 558 r coeAMHeHMfl H3 npMMepa 3b 
nonynatOT 550 Mr i^eneBoro coeAHHeHns. 

55 Rf/Si02, EE/Hep 2:1/ 0,2 
Ms /DCI/ 560 /M + HI. 

b) MeTunoBbifi 3c})np 
/2-H-6yTnn-1-//3-3TOKCHKap6oHnn-2-c})eHMnMMMA 
a30/1 ,2-a/nnpnMMAMH-7-vin/-MeTnn/-1 H-6eH3MMM 
Aa3on-7-Kap6oHOBOM KucnoTbi. 

60 3to coeAHHeHne nonyMaioT cornacHO 
yKa3aHHOMy b npuMepe 1g) cnoco6y; npn 3tom 
M3 380 Mr (0,68 MMonb) coeAHHeHMfl M3 npuMepa 
3c nonyMaioT 102 Mr qeneBoro coeAMHeHUfl b 
BHAe KpucTannMMecKoro ocTaTKa 

CBeTno-oeKeBoro L^seTa. 

TeMnepaTypa nnaBneHMn: 185-187 °C 
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Rf/Si0 2 , EE/Hep 1:1/0,2 
MS /FAB/ 512 /M + HI 
e) 

2-H-6yTwn-1 -/3-Kap6oKCn-2-ct)eHMn-MMMAa30/1 ,2- 

a/nMpMMMAHH-7-MJT/MeTM^/-1H-6eH3MMHAa30n-7- 

Kap6oHOBaa KucnoTa 

nonyneHne 3Toro coeAHHeHHH 
npon3BOAMTca comacHO cnoco6y, yKa3aHHOMy b 
npMMepe Ih). M3 45 Mr (0,99 MMortb) 
coeA^HeHUfl H3 npuMepa 3d) no/iyMaiOT 31 Mr 
L\eneBoro coeAHHeHMn. 

TeMnepaTypa nnaaneHHfl: > 260°C 

Rf/Si0 2 , EE/CH 3 OH/0,1 

MS/FAB/470 /M + HI 

npnMep4 

2-H-5yTnn-3-/2-Kap6oKCM-3-xjiop-6eH3o/b/TMO 
0eH-6-Mn/MeTnn/-3H- MMHAa30/4,5-b/nnpwAHH 

a) 2-H-EyTVtn-3H-MMMAa3o/4,5-b/nnpviAMH 

10 r /91,6 MMonb/ 2,3-flnaMHHonnpnA^iHa v\ 
21 A r BanepnaHOBoii Kuc/iOTbi nepeMeiuMBafcr b 
TeMeHne 1 8 m npn TeMnepaType 1 70°C. nocne 
oKOHMaHU^ peaKi^nn pa36aBrmK)T c noMoiAbto 
100 Mn CH2CI2, npOMbiBaKDT HacbimeHHbiM 
pacTBopoM NaHC0 3 , boaom u HacbimeHHbiM 
NaCl pacTBopoM, BbicyiUHBatoT HaA Na2S04 h 
KOHi^eHTpupyFOT. XpoMaTorpacfMfl Ha SiO 2 c 
noMOLAbK) EE/Hep 20:1 AaeT 9,7 r ijeneBoro 
coeA^HeHMfl. 

TeMnepaTypa nnaBneHkm: 103 °C 

Rf/Si0 2 , EE/CH3OH 20:1/ 0,3 

MS/DCI/ 176/ M + HI. 

b) 

2-H-ByTnn-3-//3-xnop-2-MeTOKCHKap6oHnn-6eH3o 
Ibl 

TMO(})eH-6-iiJi/MeTMn/-3H-MMHAa30/4,5-b/nMpnAHH 

300 Mr 0,94 /MMO/ib/ CoeAHHeHMfl H3 
npuMepa 1e/ n 175 Mr coeAWHeHMH U3 npMMepa 
4a/ nepeMeujMBafOT c 552 Mr K 2 C0 3 b 10 mji 
flMO b TeMeHne 8 m npn KOMHamo^ 
TeMnepaType. KoHi^eHTpupyioT Aocyxa ocTaTOK, 
06pa6aTbiBaK>T EE, EE-pacTBOp npOMbiBaiOT 
boaom, pa36aB/ieHHbiM pacTBopoM KHS04, 
HacbimeHHbiM pacTBopoM NaHC0 3 m 
HacbiLAeHHbiM pacTBopoM NaCl, BbicyiunBajoT 
HaA Na 2 S0 4 n KOHL\eHTpnpyK)T. XpOMaTorpacfcufl 
Ha Si0 2 nocpeACTBOM EE/Hep 1:1 AaeT 130 Mr 
ueneBoro coeAHHeHMR b bha© nopowKa 
cnaGo-Kemoro LjBeTa. 

TeMnepaTypa nnaBneHUfl: 127 129°C. 

Rf/Si0 2> EE/Hep 1:1/0,2 

MS/DCI/ 414 /M + HI 

c) 

2-H-5yTnn-3-//2-Kap6oKCM-3-xnop-6eH3o/b/TMo4)e 
H-6-Mn/MeTnn/-3H-MMMAa3o/ 4,5-b/nnpnAMH 

117 Mr /0.28 MMonb/ CoeAWHeHMfl M3 
npuMepa 4 b/ bboaat bo B3anMOAeficTBue no 
cnoco6y, yKa3aHHOMy b npuMepe 1h. nonyMaioT 
107 Mr ijeneBoro coeA^HeHUfl b BWAe nopotuica 
oenoro tjBeTa. 

TeMnepaTypa nnaaneHHfl: > 260°C 

Rf/Si0 2l EE/CH 3 OH 2:1/0,3 

MS /FAB/ 400 /M + HI 

FlpuMep 5 

2-H-5yTnn-3-//3-Kap6oKCM-2-(t>eHMn-MMHAa30/ 
1 ,2-a/nnpnAHH-7 

M/i/-MeTnn-3H-MMHAa3o/4,5-b/nnpMAHH 
a) 

2-n-5yTnn-3-//3-3TOKCHKap6oHnn-2-4)eHMJi-iiMMA 
a30/1 ,2/-a/ 

nnpnAHH-7-nn/MeTnny-3H-MMMAa30/4 1 5-b/nnpHAM 

H 

L(ejieBoe coeAMHeHi/ie nonynaioT comacHO 
cnoco6y, yKa3aHHOMy b npuMepe 4b, /u3 
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coeAMHeHUM npuMepoB 2C h 4a/. 
MS /DCI/ 454 /M + HI 
b/ 

2-H-5yTnn-3-//3-Kap6oKCn-2-4)eHMTi-MMHAa3o/1,2 

-a/nnpMAMH-7-nn/ 

MeTMJT/-3H-MMHAa30/4,5-b/nnpMAHH 

L4eneBoe coeAMHeHne nonyqaioT comacHO 
cnoco6y, yKa3aHHOMy b npMMepe 1h, /n3 
coeAMHeHMfl npniwepa 5a/. 

MS /FAB/ 426 /M + Hi 

npMMep 6 

2-H-ByTnn-3-//3-Kap6oKCM-2-4)eHnn-MMMAa3o/ 
1 l 2-a/nvipnMMAHH-7-MJi/-MeTMri/-3H-nMHAa3o/4,5- 
b/nnpnAHH 

a) 

2-H-EyTnn-3-//3-3TOKCMKap6oHMn-2-0eHHJi-nMMA 

a3o/1,2'nnMpMMAHH-7-nn/MeTMn-3H-MMMAa3o/4 l 5 

-b/nnpnAHH 

3to coeAHHeHMe nonyMaKrr 1/13 coeAHHeHww 
npuMepOB 3b /n 4a/ no cnoco6y npuMepa 4b/. 

MS /DCI/ 455 /M + HI 

b) 

2-H-5yTnn-3-//3-Kap6oKCH-2-0eHnn-MMMAa3O/1,2 
-a/nupnMHAHH-7- 

nn/-MeTMn/-3H-MMHAa30/4,5-nnpnAHH 

L4eneBoe coeAHHeHne nonynaJOT M3 
coeAMHeHna npuMepa 6a cornacHo peaKi^nn 
B3anMOAeMCTBMs, onwcaHHOM b npuMepe Th. 

MS /FAB/ 427 /M + HI 

npkiMep 7. 

2-H-5yTnn-3-/2-/4-MeTMn4)eHHJT/-3-/1 H-TeTpa ' 
3on-5-MP/-M MMAa3 o/4 , 5-b/ 
nnpHAHHMn/-3H-MMMAa30/4,5-b/nnpMAMH 

a) 

2- 4-MeTMn-4)eHMn/-HMMAa3o/4,5-a/nMpMAHH 

8,6 r (91,4 MMonb) 2-AMHHonnpnAHHa n 7,7 
r (45,7 MO/ib) xnopMeTun-n-TOJinnKeTOHa 
/nonyneHHoro comacHO Chem.lett. 1990, 
1125-1128/ nepeMeiuktBaiOT b TeneHne 45 mmh 
npn TeMnepaType 130°C. nocne OToro 
peaKquoHHbivi pacTBOp pa36aanPK)T c noMombio 
CH 2 CI 2l npoMbiBajOT boaoC^ h Hacbiu^eHHbiM 
pacTBopoM NaCl, BbicyujuBaKDT HaA MgS0 4 m 
KOHi^eHTpupyjoT. XpoMaTorpacpufl Ha 
SiO 2 nocpeACTBOM EE/Hep 4:1 1:1 AaeT 6,8 r 
UeneBoro coeAHHeHnn. 

TeMnepaTypa nnaBneHHP: 142 144 °C 

Rf/SiC^/, EE/Hep 1:1/0,2 

MS (DCI) 209 /M + HI 

bl 

3- OopMun-2-/4-MeTnn-c£eHMn/MMMAa3o/4,5-a/nM 
pnAHH. 

21 Mfi /0,27 Morib/ flM<t> b 60 Mn 
CH 2 CI 2 npn 0°C CMeuiMBaiOT c 3,6 mji POCI 3 , 
peaKt^noHHbiPi pacTBOp noMeniMBaioT b TeneHne 
30 MMHyT npn komh3thom TeMnepaType, m npM 
0 °C npuKanbiBaiOT pacTBOp 6,8 r /32,7 MMorib/ 
coeAHHeHUfi H3 npuMepa 7a/ coeAMHeHnq M3 
npuMepa 7a/. Hepes 2 h nepeMeiunBaHUfl npn 
60 oq ocyu^ecTBnwfOT KOHi^eHTpupoBaHne, 
ocTaTOK cMewHBaNDT c pacTBopoM 20 r NaOH b 
200 mji H 2 0, nepeMewnBaK)T b TeneHne 1 m npM 
TeMnepaType KuneHMR c o6paTHbiM 

XO/lOAMJlbHUKOM H OTCaCblBaKDT ocaAOK, 

BbinaBiLiMi^ nocne oxnaKAeHHfl Ha neA^How 
6aHe. nepeKpncTannn3aL|HH M3 3TaHona AaeT 
5,5 r ueneeoro coeAHHeHUfl. 

TeMnepaTypa nnaBneHun: 168-171 °C 

Rf/Si02. EE/Hep 8:2/ 0,4 

MS /DCI/ 237/ M + HI 

c) 

3-OKCHMMHO-2-/4-MeTnn-4)eHnn/-nMMAa3o/4,5-a/ 
nupWA^H 
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2 r /8,47 MMorib/ Coe/yiHeHrtfl npMMepa 7b/ b 
30 mji MeTaHona ciwieiuMBaioT c pacTBopoM 883 
Mr ruflpoKCunaMHH ruApoxnopnAa m 1,04 u 
at^eTaia HaTpun b 65 mji boaw. Pea»qnoHHbifi 
pacTBop nepeMeaiMBaHDT b revenue 5 h npn 
komhsthom TeMnepaType 14 1 h npa TeMnepaType 
KuneHMfl c o6parHbiM xo/iOAnnbHUKOM. MeiaHon 
yfla/ifltoT b poTai4MOHHOM ncnapnTene, 3aTewi 
pa36aB^«K)T boaoA, n BbinaBiuMfi nocne 
ocnaweHun ocaAOK oTcacw Bator, (locjie 
BbicywMBaHMH HaA P 2 0 5 b BbicoKOM BaKyyMe 
nony Major 2,04 r LjeneBoro coeAHHeHM^. 
TeMnepaTypa nnaBneHwa: 202-206 °C 

Rf/Si0 2> EE/Hep 1:1/ 0,3 

MS /DC!/ 252 /M + HI 

61 

/3-i4naHO-2-/4-MeTMn-0eHnn/MMMAa3o/4,5-a/nnp 

MA^H 

2.1 r /9,0 MMorib/ CoeAMHeHMfl M3 npuMepa 
7c/ npn oxna>KAeHMM jibAOM bhocht nopLjHHM n 
npM nepeMemnBaHMM b 45 mji TMOHnnxnopnAa, m 
peaKUMOHHbi^ pacrBOp nepeMewMBaiOT b 
TeneHne 45 mmh npM KOMHaTHOM TeMneparype. 
TuoHnnxnopuA ABa>KAbi ottohhiot ms Tonyona, 
odaTOK o6pa6aTbiBaK>T EE, EE pacTBop 
npOMblBaJOT HacbimeHHbiM pacTBopoM 
Na 2CO3 1/1 HacbimeHHbiM pacTBopoM NaCI, 
BbicyiuMBaiOT HaA MgSCXj ki KOHi^eHTpupyioT. 
nepeKpncTajinn3ai4Mfl M3 AvwaonponmioBoro 
3(fc>npa /EE AaeT 1,9 r nenesoro coeAHHeHMR. 

TeMnepaTypa nnaBneHnw: 133 144 °C. 

Rf/Si0 2 , EE/Hep 1 1/0,2 

MS /DCI7 234 /M + HI 

e) 

2-/4-5poMMeTH/i-c|)eHMn/-3-L4naHO-MMHAa3o/4,5-a 
/nupnAMH 

nonyMeHne 3Toro coeAMHeHMH 
ocyiAecTBjifleTca no cnoco6y, yKa3aHHOMy b 
npuMepe 1e. H3 1,7 r coeAMHeHMfl m npuMepa 
7d nonynaroT 1,73 r i^eneBoro coeAHHeHnn. 

TeMnepaTypa nnaBneHnw: 182 186 °C. 

Rf/Si0 2 , EE/Hep 1:1 0,2 

MS/SCI/ 312/314/M + HI 

f/ 

2-H-EyTnn-3-/3-i4naHO-2-/4-MeTnn4)eHMn/-MMHAa 
30/4, 5-a/ nnpnAMHi*ui/-3H 
MMMAa3o/4,5-b/nnpnAHH 

L4e/ieBoe coeAHHeHne nonynaioT H3 
coeAHHeHM^ npuMepoB 4a n 7e Is cooTBeTCTBun 
co cnoco6oM, yKa3aHHt>iM b npuMepe 4b/. 

Ms /DCI7 407 /M + HI 

g/ 

2-H-EyTnn-3-/2-/4-MeTnnct)eHMn/-3-/1H-TeTpa3on- 

5-nn/MMHAa3o/4,5-a/ 

nnpnAMHMn//-3H-MMMAa3o/4 1 5-b/nnpMAHH 

210 mji /0,51 MMorib/ CoeAMHeHUfl m 
npuMepa 7f/ nepeMeuiMBaioT b 5 mji TOJiyona c 
308 Mr TpMMeTMJii4HHHa3MAa b TeneHne 3 ah npn 
TeMnepaType KMneHMfl c o6paTHbiM 

XOJlOAWlbHMKOM. PeaKLJMOHHblM paCTBOp 

pa36aBnflioT 4 mji aqbupa m nocne AooasneHMeM 
7 mji HacwmeHHoro pacTBopa KF m 0,2 mji 
pacTBOpa HBF4 /50%/-Horo nepeMetunBatoT b 
TeneHne 2 ah npu komh3thom TeMneparype. 
Pa36aBnntoT nocpeACTBOM, EE, cfwnbTpyioT, 
0TAejiflK)T opraHMMecKyio qba3y cjwnbTpaTa, 
npoMbiBaiOT c noMOLAbio H 2 0 n HacbimeHHoro 
pacTBopa NaCI BbicymnBaiOT HaA Na 2 SC>4 M 
koh i^eHTp n py iot . XpOMaTorpacfcMH Ha 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 AaeT 110 Mr 
LjeneBoro coeA^HeHnn. 

MS /FAB/ 450 /M + HI. 

FlpuMep 8. 
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2-H-5y™/i-1 -/2-/4-Me™n<£eH WT/-3-/1 H-TeTpa 

30J1-5-MH/- 

MMMAa3o/4,5-a/nnpMAMHHJi/-1H-6eH3MMMAa3on-7 
-Kap6oHOBa« KucjioTa 

a) MeTM/ioBbifi 3cpup 

2-/N-/H-neHTaHOMJi/-3-i4naHo-2-/4-MeTMn4)eHnn/M 
MHAa30-/4,5-a/nnpMAMHHJi/-aMMHO-3-HMTpo-6eH3 

O&HOtf KMCJIOTbl 

3to coeAHHeHne noJiynaioT M3 coeAWHeHMtf, 
yKa3aHHWX b npuMepax 1d n 7e/, b 
COOT BeTCT BUM co cnocoooM, npuBeAeHHbiM B 
npuMepe 1f/. (Ipn stom M3 730 Mr/2,34 MMonb/ 
coeAHHeHMfl M3 npuMepa 7e/ n 655 Mr /2,34 
MMOJib/ coeA^HeHUfl us npuMepa 1d/ nonynaioT 
988 Mr L4eneBoro coeAHHeHnn. 

TeMnepaTypa nnaBneHMfl: 128 131 °C 

Rf/Si02, EE/Hep 8:2/ 0,3 

MS/DCI/ 512/M + Hi 

b/ MeTunoBbiti aqbMp 

2-H-6yTnn-1-/3-i4naHO-2-/4-MeTnn4)eHMri/-nMMAa3 
o/4,5-a/nMpnAMHMn/-1H-6eH3MMHAa3on-7-Kap6oH 

OBOPl KUCTIOTbl 

IJeneBoe coeAHHeHne nonyMatOT H3 
coeAHHeHMw npuMepa 8a/ cornacHo cnoco6y, 
yKa3aHHOMy b npuMepe 1g/. 

Rf/Si02, CH 2 CI 2 /CH 3 OH 95:5/ 0,2 

MS/DCI/ 464 /C + HI 

cl MeTunoBbifi ao>np 

2-H-6yTnn-1 -/2-/4-MeTnn4)eHnn/-3-1 H-TeTpa3on- 
S-nn/MMMAasoM^-a/ 

nupMAMHunM H-6eH3MMMAa30jn-7 Kap6oHOBoPi 

KMC/lOTbl 

157 Mr /0.34 MMOJib/ CoeAHHeHHfl us 
npuMepa 8b/ bboa^t bo B3anMOA©^cTBne no 
cnoco6y, yKa3aHHOMy b npuMepy 7g/; nojiyqajoT 
88 Mr L^eneBoro coeflMHehMfl. 

TeMnepaTypa nnasneHMfi: 120-155 °C 

Rf/Si02, CH 2 CI 2 /CH 2 OH 8:2/ 0,3 

MS/FAB/ 507 /M + HI 

d/ 

2-H-5yTMn-1-/2-/4-MeTnnct3eHMji/3-/H-TeTpa3on-5- 

MJl/-HMMAa30 

/4 I 5-a/nnpMAMHmi/-1H-6eH3MMMAa3on-7>Kap6oHO 
Baa KucnoTa 

UeneBoe coeAnneHne nonyMafOT M3 
coeAHHeHMR npuMepa 8b no cnoco6y, 
npuBeAeHHOMy b npuMepe 1h/. 

Rf/Si02 CH 2 CI/CH 3 OH/CH 3 COOH/H 2 0 
20:15:2:4 0,8 ///1 MS/FAB/ 493 /M + H/ 

ripuMep 9 

eH30/b/Tnoc|)eH-6-nn/-MeTMn/3H-HMMAa3o/4,5-b/n 
kip mam H 
a/ 

5,7-flMMeTMn-2-3TMn-3-//3-xnop-2-MeTOKCMKap6o 

HMJl-6eH3Q/b/ 

TMo4)eH-6-Mn/MeTMn/3H-HMMAa30/4,5-b/nMpMAMH 

500 Mr /2,8 MMonb/ 

5,7-AnMeTMn-2-3TkLn-3H-HMMAa3on/4,5-b/ 
nMpMAMHa/M3BecTHoro M3 EP-A 400 974/ b 
aTMOco>epe aproHa b 10 mji a6c. flMO 
CMeiUMBaiOT co 165 Mr NaH /50%-HbiM/; k 
peaKUMOHHOMy pacTBopy nepe3 30 mmh 
nepeMeujMBaHM«, Ao6aBJifiK)T 900 Mr /2,8 
MMonb/ coeAMHeHMR M3 npMMepa 4b/, m b 
TeseHMe 2 h nepeMewMBaK>T npM komh3thom 
TeMnepaType. PeaKqMOHHbiw pacTBop 
CMeiUMBaiOT c boaom, 3KCTparMpy»OT 
nocpeACTBOM EE, o6"beAMHeHHbie EE-3KCTpaKTbi 

npOMblBa>OT BOAOfi M HaCbllAeHHbIM paCTBOpOM 

NaCI, BbicyiiiMBawr HaA MgS04 m 
KOHi^eHTpupyioT. XpoMaTorpacf)Mfl Ha SiO 2 c 
noMOiAbK) EE/CH3OH 15:1 AaeT 700 Mr 
i^eneBoro coeflMHeHMfl. 
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Rf/SI0 2 , EE/CH 3 15:1/0,3 
MS/DCI/ 414 /M + H/ 
bl 

5,7-^MMeTHJi-2-3Tnn-3-//2-Kap6oKCM-3-xjiop-6eH3 
o/b/THO(t>eH-6-MJi-MeTmi/-3H-HMMAa3o/4,5-b/nMpn 

680 Mr /1.64 MMonb/ CoeflUHeHUfl M3 
npuMepa 9a npespainawT comacHo cnocooy, 
yKa3aHHOMy b npuMepe 1L. rionynaiOT 570 Mr 
LjeneBoro coeAHHeHHfl. 

MS /DC!/ 400 /M + HI 

flpuMep 10 

5 1 7-flMMeTH/i-2-3Tnn-3-//3-Kap6oKcn-2-4)eHMn 
-MMHfla3o/1 ,2-a/ 

nMpMAHH-7-Mn/MeTnn/-3H-MMHAa30/4 ( 5-b/nnpMAM 

H 

a/ 

5 1 7-flMMeTMJi-2-3Tnn-3-//3-3TOKCMKapboHnn-2-(t)e 

HHJl-MMMAaSO 

/1 I 2-a/-nnpAMH-7-nn/MeTHJi/-3H-nMHAa3o/4,5-b/n 

UptWtH 

nonyneHne SToro coeAKHeHMH 
ocyu^ecTB/ifleTCfl aHanornMHo yKa3aHHOMy b 
npMMepe 9a, U3 

5,7-AMMeTnn-2-3rnn-3H-MMHAa30 
/4,5-b/nnpnAHHa nonynaeTCfl comacHo EP-A 
400 974/ M cx>eAMHeHHfl H3 npiwepa 2c/. H3 280 
Mr /0,78 MMonb/ coeAMHeHMfl M3 npuMepa 2c/ 
nonyHaraT 160 Mr u&neBoro coeAHHeHwa. 

Rf/Si0 2l EE / 0,2 

MS/FAB/ 454 /M + H/. 

b/ 

5 ) 7-r4nMeTMJi-2-3Tnn-3-//3-Kap6oKcn-2-c()eHHJi-MM 
MAa3o/1,2- a/ 

nMpMAMH-7-H/l/MeTMJT/-3H-HMMAa30/4,5-b/nMpMAM 
H 

l_(eneBoe coeAHHeHue nonynaKrr M3 
coeAHHeHna H3 npuMepa 10b/ no cnoco6y, 
yKa3aHHOMy b npuMepe 1L/. 

MS /FAB/ 426 /M + HI 

flpuMep 11 

5,7-flMMeTnn-2-3Tnn-3-//2-/4-MeTmi4)eHnn/-3 
-/1 H-Terpa3on-5-nn/nMHAa3o/ 
4 t 5-a/nnpMAHHnn/-3H-MMHAa30/4,5-b/nnpMAHH 

a/ 

5,7-flnMeTMn-2-3Tnn-3-/3-i4naHO-2-/4-MeTnn(|)eH 

MJl/HMHAa30/ 

4,5-a/nnpMAHHMn/-3H-MMHAa30/4,5-b/nnpnAHH 
UeneBoe coeAHHeHne nonyMafOT 1/13 

SJ-AHMeTkin^-sTun-SH-HMMAasoM.S-b/nnpnAMH 

a/ nony^aeTca comacHo EP-A 400 974/ n 

coeAMHeHUR H3 npuMepa 7e/ 
MS/DCI/ 407 /M + H/ ' 
b/ 

5 l 7-r4nMeTmi-2-3TM/i-3-//2-/4-MeTMn4)eHMn/-3-/1H 

TeTpa3on-5-nn/MMHAa3o/4 I 5-a/nMpMAHHnn/-3H-M 
MHAa3o/4,5-b/nnpnAHH 

UeneBoe coeAHHeHne nonynaKDT W3 
coeAHHeHMfl U3 npuMepa 11a7 comacHo 
cnoco6y, yKa3aHHOMy b npuMepe 7g/. 

MS/FAB/ 450 /M + HI. 

flpuMep 12 

3-//2'-AMMH03TM/i4)eHnn/Kap6oHnnaMMHOcyn 
b4)OHMJi-6n4>eHMJi-4-M J n/-MeTMri/-5,7-AHMeTMn-2- 

3TMn-3H-MMMAa30/4,5-b/nMpMAMH 

a) Cy/ib4>oHaMMAo6poM6eH3on 
51,6 r (0,3 MOiib) 0-BpoMaHnnnHa b 
aiMocxpepe aproHa Ao6aBaBJiJiK)yT k pacTBopy, 

COCTOflU^eMy M3 100 MH KOHLjeHTpupOBaHHOM HCI 

m 30 Mn neA^HOM yKcycHotf KucriOTbi; npn 
TeMnepaType 10°C npuKanbiBator pacTBop 22,4r 
HUTpma b 30 mji BOAbi, n peaKt^noHHbiti pacTBop 
nepeMeiuMBaioT b Te^eHne 60 mhh npn -5°C. 
nojiyneHHbiM pacTBop npuKanbiBaioT k 



Hacbiu^eHHOMy S0 2 pacTBopy 7 r CuCI 2 x 2H 2 0 
m 0,5 r CuCI b 300 m/i neA^HOM yKcycHOtf 
KMcnoTbi, cMecb nepe3 60 mmh nepeMeiunBaHMfl 
npn KOMHaTHoCi TeMnepaType BbiriMBaioT b 
CMecb, cocTOfliMyK) M3 JibAa/soAbi, SKCTparnpyioT 

3C(MpOM, 3(flMpHbie SKCTpaKTb! npOMblBaK>T 

HacbimeHHbiM pacTBopoM NaHC03 \a boaom, 
BbicyuuMBaiOT HaA MgS04 n KOHU,eHTpi/ipyic-T. 
nonyneHHoe cynbc^opunxnopnAHoe 
coeAHHeHne b KonwnecTBe 67,8 r b 500 mji 
10 ai^eTOHa, npM oxna^eHnn, cMewwBaioT c 300 
mti KOHijeHTpupoBaHHoro aMMnaKa. flocne 
yAaneHUfl au,eTOHa nony^eHHyK) cycneHSHKD 
pa36aBriflioT bc-aoA, BbtAennBoinecq KpucTanribi 
6enoro u,BeTa oTcacbiBaiOT, npoMbiBatoT H 2 0, u 
BbicyujusafOT b bncokom Ba«yyMe. LJeneBoe 
coeAHHevme 6e3 AanbHewujefi ohmctkm 
ncnorib3yK)T b cneAyJometf peaKu.nn. 
b/ 

2-N,N-flMMeTM/iaMMHOc|)opMMJicynb4)OHaMHAo6p 

OM6eH30Jl 

2 q 0,236 Morib CoeAHHeHMfl m npMMepa 12a b 
150 mji a6c. flM<t> c 40 mji 
N , N-AHMTitndpopMaM MAAHMeTunaueTana 
nepeMewnBajoT b TeneHne 2 n npw KOMHaTHofi 
TeMnepaType. PeaKu,MOHHbM pacTBop BbinwBaKrr 
b 200 mji 5%-Horo pacTBOpa NaHSC>4 co ribAOM 

25 /1: 1/, BbinaBiun^ ocaAOK OTcacbiBaiOT, 
npoMbiBaiOT H 2 m BbicyniMBaiOT b BaKyyMe. 
nojiynatOT 67 r ue/ieBoro coeAMHeHUfl. 
Rf /Si02. EE/Hep 1:1/0,1 
MS/DCI/ 291 /M + HI 

30 d 

4 , -MeTMn-6nc})eHMn-2-N 1 N-AMMeTnnaMHHOct)opM 

uncynbcJjOHaMMA 

K 1 1 r /37,9 MMonb/ coeAMHeHMfl m npuMepa 

12b, 1 r TpucfieHnnc^occjDMHa, 8 r Na 2 C03 b 150 

mji Tonyona m 40 mji H 2 0 AoOaBJiflKDT, b 
35 aTMOccf)epe aproHa, CHanana 420 Mr 

Pd/OAC/ 2 , a saTeM 5,66 r 41,9 MMorib 

/Tonnri6opoHOBoi4 KMcnoTbi b 100 mti 3TaHona. 
Tenepb KnnsTy?T b TeMeHne 4 m, 3aTeM 

KOHU,eHTpnpyK)T m o6pa6aTbiBaK)T 500 mji EE m 
4Q 500 Mn H 2 0. Oepasyjou^MMCfl ocaAOK 

OTCf)UnbTpOBblBaK>T, M XapaKTepH3yMDT K3K 

i^eneBoe coeAMHeHne. EE-4)a3y oTAen^iOT, 
BbicyujuaaioT HaA Na 2 S0 4 , n KOHu,eHTpnpyK)T. 
XpoMaTorpacpMH Ha Si0 2 c noMou^bfo EE AaeT 
AanbHeMwee KonnnecTBO u,eneBoro 
45 coeAHHeHMfl; 

06Lii,Mtf BbixoA: 7,6 r 

Rf/SiQ2 t EE/Hep 1:1/0,2 

MS /DC!/ 303 /M + Hi. 

61 

so 4'-EpoMMeTnn6nct)eHMn-2-N l N-AMMeTnnaMHHo-cf) 
opMnncynbcJpoHaMHA 

L4eneBoe coeAHHeHMe nonynaK)T M3 
coeAMHeHna 12 c/no cnoco6y npuMepa 1k/. npn 
stom us 3,8 r /13.5 MMonb/ coeAMHeHUJi 12 c 
nonyMaeTca 1,2 r i4eneBoro coeAHHeHna. 
55 Rf/SiQ2, EE/Hep 2:1/ 0,2 

MS/DCI/ 381 /383/ M + H/ 
el 

5,7-AHMeTnn-3-//2'-N,N-AMMeTMnaMMHO0opMMnc 
ynb0OHaAo6ncf)eHMn-4-Mn 
/-MeTMn/-2-3TMn-3H-MMMAa3o-4:5-o/nnpnAHH 
60 L4eneBoe coeAHHeHne nonynaKDT H3 
coeAHHeHMfl npMMepa 12d n 
5,7-AHMeTnn-2-3Tnn-3H-MMHAa3o/4,5-o/nnpnAHH 
a no cnoco6y npuMepa 9a. H3 3,2 r coeA^HeHMfl 
12d nonynafOT 1,1 r i^eneBoro coeAHHeHMJi; 

Rf/SiOa, EE/CH3 10:1/0,2 

MS/FAB/: 476 /M + HI 
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f/ 

/5,7-AviMeTmi-2-3TMJi-3-//2'-cynb(t)OHaMHAo6Mc})e 
Hnn-4-nn/MeTnn/ 3H-MMMAa3o/4,5-b/nnpkiAHH 
0,6 r /1 ,26 MMonb/ CoeA^HeHun H3 npuMepa 

12e /KMnHTflT/ C 00>aTHbiM XOnOAWlbHWKOM 8 20 

mji 3TaHOJia c 10 mji KOHL^empupOBaHHoro 
pacTBOpa HCI b TeMeHkie 45 mmh. SiaHon 
yflaji^JOT b aaKyyMe, HeflTpanu3yK)T 
nocpeACTBOM Hacbio^eHHoro NaHC0 3 , c 
noMombio pacTBopa NaHS0 4 ycTanaBnnBaK)T 
pH npn6nn3MTexibH0 5-6 n 3 kct pa ro py iot 
nocpeACTBOM EE. EE-(J>a3y BbicywuBaioT 
/Na 2S0 4 n KOHi4eHTpnpyK)T, npuMeiw nonynaioT 
380 Mr i^eneeoro coeA^HeHkm. 

RF/Si0 2 , EE/Hep 5:1/ 0,5 

MS/FAB/: 421 /M + HI. 

g/ 

5,7-flMMeTnn-2-3Tnn-3-//2 , -3TOKCMKap6oHnnaMMH 
ocy/ibc})OHMJi6ncf)eHnri-4-nn/-MeTH/i/-3H-HMHAa3 
o/4,5-b/nnpnAMH 

0,52 r /1 ,2 MMonb/ CoeA^HeHMfl H3 npuMepa 
1 2 f m 340 Mr K2CO3 B aTMOccfc>epe aproHa b 1 0 
mji 6e3BOAHoro flMct> BMecTe 266 Mr /2,4 MMorib/ 
STunoBoro scfwpa xnopMypaBbWHOfi KucnoTbi 
KunflTAT c o6paTHbiM xonoA^nbHUKOM b TeMeHne 
3 h. nocne oxna>KAeHkm ao KOMHaTHofi 
TeMnepaiypbi cMewHBaiOT c 10%-HbiM 
pacTBopoM NaHS0 4 , 3KCTparopyK)T c noMoi^bio 
EE h opraHMHecKyio c^asy BbicyiLinBajoT HaA 
MgS0 4 . KoHi^eHTpkipoBaHne n xpoMaTorpacfwa 
Ha S1O2 c noMoiUbK) EE KaK sniosHTa AaeT 250 
Mr i4e/ieBoro coenmeHm. 

Rf/Si0 2 , EE/ 0,2 

MS/FAB/ 493 /M + H/ 

h/ 

3-//2'-AMMH03Tnn4)eHMn/Kap6oHMnaMHHOcynbct)o 
HKn-6ncJ)eHnn-4- 

nn/M9Tmi//-5,7-AMMeTHJi-2>3TMn-3H-MMMAa3o/4,5 
-b/nnpnflHH 

80 Mr/0,16 MMonb/ CoeAHHeHUfi M3 npi/iMepa 
12g m 50 mkji cfjeHM/iSTunaMUHa Kunflnrr c 
o6paTHbiM xbxioAMJibHMKOM b 5 Mfi a6c. Tonyona 
b aTMOccfrepe aproHa b TeneHne 1,5 m. nocne 
KOHL^eHTpupoBaH^ifl m xpoMaTorpaa)nn Ha 
SiO 2 nocpeACTBOM EE/CH3OH 10: 1 nonynajoT 
70 Mr LjeneBoro coeAMHeHUfl, nocne cyixiKM 
BbiMopaxuBaHMeM, b BHAe aMopcJworo 
nopoLUKa, 

Rf/Si0 2( EE/CH 2 OH 10:1/ 0,4 

MS/ FAB/ 568 /M + Hf 

ripuMep 13 

3-//2 , -/AMHHOMeTnni^HKnoreKcnn/-Kap6oHnna 

MMHOcynb0OHHJi-6n0eHnn-4-^n/-MeTnn/-5 I 7-A^ 
MeTMn-2-3TMn-3H-MMMAa3o/4,5-b/nnpMAHH 

UeneBoe coeAUHeHwe nonynaJOT comacHO 
cnoco6y npuMepa 12h H3 coeAHHeHna m 
npMMepa 12g m L^KnoreKCunMemnaMUHa; 
nonynaKDT m 80 Mr /0,1 6 MMonb) coeAHHeHi/m H3 
npuMepa 12 g/ 90 Mr i^eneBoro coeAKHeHMfl 
nocne cyuuKH BbiMOpa>KHBaHneM b BMAe 
aMop4)Horo TBepAoro BemecTBa. 

Rf/Si0 2 , EE 0,3 

MS/FAB/ 560 /M + Hi 

ripuMep 14 

3-//2'-/AnMeTnnnMnaMMHO/Kap6oHnnaMHHocy 
nbcf)OHnn-6nct)eHMn-4-nn/-MeTnn/ 
/SJ-AHMeTun^-STMn-SH-HMMAaaoM.S-b/nnpnAM 

H 

UeneBoe coeAMHeHne nonynaioT cornacHo 
cnoco6y npuMepa 12h m coeAHHeHHH M3 
npuMepa 12g/ m L^KnoreKcunMeTunaMMHa; 
nonynaiOT H3 80 Mr /0,1 6 MMonb/ coeAMHennfl m 
npuMepa 12g 90 Mr L\eneBoro coeAHHeHna 
nocne cyiuKM BbiMopaxwBaHvieM b BHAe 
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aMop4>Horo TBepAoro semecTBa. 
Rf/Si02. EE/ 0,3 
MS/ FAB/ 560 /M + HI 
npMMep 14 

3-//2VAwMe™nnkinaMiiHo/Kap6oHkinaMkiHOcy 
nbcf)OHMn-6iic{)eHnn-4-Mn/-5,7-AHMeTMn-2-3TMn-3 
H-MMMAa3o//4,5-b/niipviAMH 

LleneBoe coeAHHeHne nonynatoT cornacHo 
cnoco6y npuMepa 12h us coeAHHeHMfl npuMepa 
12g \a AnannnnaMUHa. nonynaiOT 60 Mr 
i^eneBoro coeAHHeHkia 1/13 80 Mr/0,16 
MMonb/coeAHHeHHfl npuMepa 12g) b BHAe 
aMop4>Horo TBepAoro BemecTBa. 

Rf/Sip2. EE/CH3OH 10:1/ 0,2 

MS/FAB/ 544 /M + Hi 

ripuMep 1 5. 

3-//2VN, 

N-flMannnnoKCMKap6oHMn-aMHHOcynbc}x)HMn-6n 

4)eHMn-4-nn/MeTMn/-5,7-AHMeTnn-2-3Tnn-3H-HMH 

Aa3o/4,5-b/nnpnAHH 

100 Mr /0,23 MMonb/ CoeA^HeHnq M3 
npuMepa 12f /b 10 Mn a6c. AM^ B aTMOCO>epe 
aproHa c 66 Mr /0.46 MMonb/ K 2 C0 3 n 57 Mr 
(0,47 MMonb) annnnoBoro 3cf)npa 
xnopMypaBbUHO^ KucnoTbi KunflTflT b TeneHne 
45 muh. nocne KOHi^eHTpupoBaHUfi, o6pa6oTKH 
EE, npoMbiBKM EE-cj)a3bi nocpeACTBOM 10%-ro 
pacTBopa Na 2 HS0 4 , BbicyniMBaHnw /MgS0 4 / m 
xpoMaTorpac(DMM Ha Si0 2 nocpeACTBOM EE 
nonynaHDT 70 Mr i^eneBoro coeAHHeHUfl nocne 

CyLUKU BblMOpa>KMBaHMeM . 

Rf/SiQ2. EE/ 0,6 
MS/FAB/ 589 /M + HI 
flpMMep 16 
3-//2WN, 

N-An6eH3nnoKCMKap6oHnn/aMMHocynb4)OHnn-6M 
4)eHnn-4-nn/-5, 7-AHMeTnn-2-3Tnn-3 H-m MMAa3o/4 
,5-b/nnpnAHH 

3to coeAMHeHne nonynaioT cornacHo 
cnoco6y npuMepa 15 H3 coeAnneHMfl npuMepa 
12f n 6eH3vinoBoro 3c(Dnpa xnopMypaBbUHOM 
KucnoTbi. Us 100 Mr /0,23 MMonb/ coeAHHeHMfl 
12f/ nonynaioT 70 Mr LjeneBoro coeAHHeHnn. 

Rf/Si02, EE/ 0,2 

MS/FAB/ 689 /M + HI 

flpuMep 17 

3-//2 , -/L4nKnoreKCnnMeTOKcnKap6oHnn/aMMHo 
cynbcfoHun 

-6n4)eHnn/-4-Mn/-5,7-AHMeTMn-2-3Tnn-MMna30/4, 
5-b/nnpnAHH 

LleneBoe coeAMHeHne nonynaioT H3 
coeAHHeHUA npuMepa 12f m 
L^HKnoreKcunMeTunoBoro scfiupa 
xnopMypaBbUHO^ KucnoTbi no cnocooy npuMepa 
15, npuneM aMUA n 30np Mcnonb3yraT oah3Ko b 

SKBMMOnflpHOM COOTHOLUGHMM. 

Rf/Si02; MeTnn-TpeT.-6yTnnoBbiM 30np/ 0,2 
MS/FAB/, 561 /M + Hi 
ripuMep 18 

5,7-MeTMn-2-3TMn-3-//2'-3TMnoKCHKap6oHnn/a 
MMHOcynbct)OHnn-6Mct)eHMJi-4-Mn/MeTMn/-3H-MMH 
a30/4,5-b/nnpnAMH 

Uenesoe coeAMHeHne nony^aioT M3 
coeAHHeHUfl npuMepa 12 n sTunoBoro sc^upa 
xnopMypaBbUHOii KucnoTbi no cnoco6y npuMepa 
17. 

Rf/Si02, EE/ 0,2 
MS/FBA/ 493 /M + HI 
flpuMep 19 

2-H-5yTnn-1-//2 , -3TOKCMKap6oHwnaMHHocynb 
4)OHnn-6n4)eHMn-4-kin/MeTMn-1H-6eH3HMMa3on- 
7-Kap6oHOBaa KucnoTa 

a/ MeTunoBbiCi scfiup 

2-/N-/H-neHTaHOnn/-2-N,N-AMMeTMnaMMHo4)opM 
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njicyrib0OHa m MAO-6Mc|)eHnn-4-nji/ 
MeTnn//aMHHO-3-HMTpo-6eH3oPtHoPi KHcnoTbi 

7,9 r /28,2 MMonb/ CoeAMHeHWfl M3 npuMepa 
1d nepeMeiUMBaKDT c 10,7 r /28,2 MMonb/ 
coeAHHeHMfl M3 npuMepa 12 d m 11,7 r /84,6 
MMOJib/ K 2 C0 3 b 200 Mn a6c. flMO B TeqeHne 
24 s npn KOMHamo^ TeMnepaType. flocne SToro 
KOHL^eHTpupyioT flocyxa, ociaTOK o6pa6aTbiBaK)T 
EE, EE-pactBop Tpn>Kflbi npoMbiBaioT c 
nOMOlUbK) H 2 0, 1 pa3 pacTBopow 

KHSO4 /25%-HblM/ OflHOKpaTHO HaCbll^eHHblM 

pacTBopoM NaHC0 3 m oamh pas HacbimeHHbiM 
pacTBopoM NaCI, BbicytUMBaiOT HaA. MgS0 4 n 
KOHi^eHTpupyioT. MacnnHMCTbiM ocTaroK AaeT 
nocne KpncTan^n3aL^nn m EE/ 
Aiw3onponwioBbifi scJdmp, 7,9 i4eneBoro 
coenmemn. XpoMaTorpacJwa 
KOHL^empupoBaHHoro MaTOHHoro pacTBopa Ha. 
SiC>2 c noMou^bKD H-renTaH /EE (2/3) AaeT eu\e 
2,54 r i4e/ieBoro coeAMHeHMfl. 

TeMnepaTypa nnaBJieHun: 148 152°C. 

Rf/Si0 2 , H-remaH /EE 2:8/ 0,33 

MS /FAB/ 581 /M + HI 

bl MeTunoBbiw acfwp 

2-/N-/H-neHTaHOMJi/-//2 , -N J N-flMMeTMnaMHHo4)op 
Muncyn bcpoHaMMAO-6MCf)eH hji-4 -nn/ 

MeTMJl/aMHHO/-3-aMHHO-6eH30MHOi4 KUCJlOTbl 

10,4 r /17,9 MMorib/ CoeAMHeHua M3 npMMepa 
19a ruApupytoT b 800 mji MeTaHona b reMeHne 3 
4 b npucyTCTBun HktKe/ifl PeHea. KaTann3aTop 

OTC^HflbTpOBblBaiOT, CflMJlbTpaT KOHqeHTpupyHDT 

Aocyxa, ociaTOK BbicyiuMBaK>T b bwcokom 
BaKyyMe. nonynaiOT 9,9 r ijejieBoro coeAMHeHna 
b BHAe aMopcfc>HOM neHbi. 

Rf /Si0 2t CH2CI2/CH3OH 95:5/ 0,3 

MS /FAB/ 551 /M + H/ 

c/ MernnoBbiPi acjwp 

2-H-6yTuin-1-//2'-cynbcf)OHaMHAo6nct)eHnri-4-MJi/M 
eTH/i/-1 H-6eH3MMMfla3on -7-Kap6oHOBOK 

KUCJlOTbl 

9,8 r/17,8 MMOJib/ CoeAMHeHMH M3 npuMepa 
19h nepeMeujMBaioT b 180 mji MeTaHona c 90 mji 

KOHLjeHTpupOBaHHOfi COJlflHOtf KUCJlOTbl B 

TeqeHwe 3 m npn TeMnepaType KuneHi/m c 

06paTHblM XOJlOAHJlbHUKOM. PaCTBOpMTeflb 

BbinapnBaK)T, b ocTaBweMCH pacTBope 
ycTanaBJiMB3iOT c noMOLL\bio 6H pacTBopa NaOH 
pH npn6nn3MTeribHO 5-6, boahwm pacTBop 

TpM)KAbl 3KCTparMpyiOT HOCpeACTBOM CH2CI2, 

o6"beAHHeHHbie opraHnnecKne cfiasbi 
npoMbiBaioT Hacbiii4eHHbiM pacTBopoM NaCI m 
BbicyojMBafOT HaA MgS0 4 . riepeKpncTanjiM3aL^nfl 
M3 EE AaeT 8,1 6 r LjeneBoro coeAHHeHna b BHAe 
KpucTannoB 6ejioro u,BeTa. 

TeMnepaTypa njiaBJieHHfl: 192 195°C 

Rf/Si0 2l EE/h renTaH 8:2/ 0,38 

MS/FAB/ 478 /M + HI 

A/ibTepHaTMBHO L^eneBoe coeAMHeHMe 
nojiynajoT TaioKe M3 coeAnneHnyi npMMepa 19a 
no 3T0M cnoco6y. npn stom noJiy^aiOT M3 100 Mr 
/0,19 MMOJib/ coeAMHeHUfl M3 19a 60 Mr 
qeneBoro coeAMHeHnn. 

d/ MeTMJIOBbtM 3Cf?Mp 

2-H-6y™ n- 1 -112 '-ah MeT unaM m Hocf>opM n ncyn bcf>o 
HaMMAO-6n4)eHMji-4-nJi/MeTMn/-1H-6eH3HMna3on 

-7-Kap60HOBOtf KUCJlOTbl 

150 Mr /0.18 MMonb/ CoeAMHeHMfi H3 
npMMepa 19b b aTMoccfcepe aproHa b 10 mji 
cm ecu nsonponaHOJi /EE/ /1:1/ c 10 mji 
HacbimeHHoro HCI EE-pacTBopa ocTaBJiaioT 

CTOHTb B Te^eHUe HOMM npM KOMHaTHOtf 

TeMnepaType. KoHqeHTpupyiOT, ocTaTOK 
06pa6aTUBaK)T CH 2 CI 2> CH 2 Cl2-cJ)a3y 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



npoMbiBaioT HacbimeHHbiM pacTBopoM 
Na 2 C03 boaom m HacbiiAeHHbiM pacTBopoM 
NaCI m BbicyujMBaioT Ha MgS0 4 . 
KoHi^eHTpupoBaHMe m cyujKa b bmcokom BaKyyMe 
AaeT 138 Mr i^eneBoro coeAMHeHM* b BMAe 
aMop4)Ho^ neHbi 

Rf/Si02, CH 2 CI/CH 3 OH 95:5/ 0,5 

MS /FAB/ 533 /M + H/ 

el MeTMJIOBblPl 3C|)Mp 

2-n-6yTMJi-1-//2 , -3TOKCMKap6oHHjiaMMHOcyjib(}>OH 
nji6n4)eHMJi-4-Mri/-1H-6eH3HMMa3on-7-Kap6oHOB 

OC^ KMCJlOTbl 

3,25 r /6.81 MMOJib/ CoeAHHeHMfl H3 npuMepa 
1 9 c M 1 70 mji /1 ,36 mmoji«/ DMAP b 1 2 mji a6c. 
nup^AHHa b aTMoccfcepe aproHa npn 0°C 
CMeiunBajoT c 1,53 r /1 3,6 MMOJib/ TpeT. 
-6yTMJiaTa Kann5i n nepe3 10 muh 
nepeMeiUMBaHMfi npn TOki >Ke TeMnepaType 
CMeuiMBaiOT c 0,65 mji /6.81 MMonb/ STunoBoro 

3Cf)Mpa XJlOpMypaBbMHOM KUCJlOTbl. 

FlepeMeLunBaioT b TeweHMe hohm npw KOMHaTHOii 
TeMnepaType. riocjie 3Toro b pacTBope npn 
oxjia)KAeHHM JibAOM ycTaHaBJiMBaioT Kucnyio 
peaKLi.nK) c noMoiAbio 25% -ro pacTBopa 
KHSO4 n MHoroKpaTHoro 3KCTparnpyioT c 
noMOiubKO EE. 06-beAHHeHHbie opraHMMecKHe 
cf)a3bi npoMbiBaioT HacbiiAeHHbiM pacTBopoM 
NaCI, BbicyniHBaiOT HaA MgS0 4 m 
KOHL^eHTpnpyioT. XpoMaTorpacjDHR Ha 
SiO 2 nocpeACTBOM 

CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,1/ AaeT 1,8 r 
UejieBoro coeAHHeHHJi b B^e aMop^Hoii neHbi. 

Rf/Si02; CH 2 CI 2 / CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,71 

MS /FAB/ 550 /M + HI 
V 

2-N-ByTMJi-1-//2-3TOKCHKap6oHnnaMMHOcyjibct)OH 
MJi-6n4)eHMji-4-mi/MeTMJi/-1H-6eH3HHMMAa30Ji-7- 
Kap6oHOBa« KHcnoTa 

nojiyneHMe i^eneBoro coeAHHeHH^ M3 
coeAHHeHHH npMMepa 1 9e ocyiAecTBJifleTca no 
cnoco6y, yKa3aHHOMy b npMMepe 1h. 

Rf/SiC^, C^CI^CHgOH/CHsCOOH 9:1:0,2/ 
0,64 

MS /FAB/ 536 /M + HI 
npMMep 20 

2-H-ByTHJi-1-//2'-H-nponiuiaMHHOKap6oHHJiaM 
MHOcynb4joHnn-6nc|)eHnn-4-MJi/MeTHJi/-1H-6eH3n 
MHAa3on-7-Kap6oHOBaH KMCJiOTa 

a/ MeTMJiOBbiCi 3cf)kip 

2-H-6y™n-1-//2'-H-nponnnaMMHOKap6oHMriaMMHo 

Cy Jl b(|)OH M Jl-6MCf)eH HJ1-4-MJ1/ 

MeTHJlM H-6eH3MMHa30Jl-7-Kap60HOBOM KUCJlOTbl 

100 Mr /0.21 MMorib/ CoeAHHeHMfl M3 
npMMepa 19 c b 8 mji a6c. ai^eTOHa c 90 Mr 

/0,6 MMOJib/ K 2 C0 3 B 24 MKJl /0,25 MMOJib/ 

H-nponMJiM30L^MaH3Ta b TeneHMe 2 h KkinsiTflT c 
o6paTHbiM xojiOAMJibHMKOM. Flocjie oxna>KAeHMJi 
B pacTBope b pe3yjibTaTe AoSaBneHM^ 2 NHCI 
ycTaHaBjiMBaiOT pH npM6jiM3MTejibHO 1, m 
MHoroKpaTHo 3KCTparMpyioT nocpeACTBOM 
CH 2 CI 2 . 06*beAMHeHHbie opraHMMecKMe 4>a3bi 
npoMbiBaioT oamh pa3 c noMotubio H 2 0 h oamh 
pa3 HacbiLAeHHbiM pacTBopoM NaCI, 
BbicyiiiMBaiOT HaA MgS0 4 m KOHqeHTpnpyK)T. 
nepeKpMCTajiJiM3aL|Mfl M3 EE AaeT 107 Mr 
i^eneBoro coeAHHeHMfl. 

TeMnepaTypa njiaBJieHHs: 150-152°C. 

Rf/SiC^; CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,2/ 0,24 

MS /FAB/ 563 /M + HI. 

bf 

2-H-ByTHJi-1-//2 l -n-nponnnaMMHOKap6oHnnaMMHo 
cyjib4)OHMJi-6vic|)eHiiri/-4-MJi/MeTMji/-1H-6eH3MMn 
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Aa3on-7-Kap6oHOBaa KucnoTa 

UeneBoe . coeAWHeHHe nonyMaioT m 
coeA^HeHMfl v\3 npuMepa 20a no cnoco6y, 
yKa3aHHOMy b npwMepe 1h. H3 38 Mr /0.07 
MMonb/ co6AMH8HMfi npMMepa 20 a nonynaK)T 30 
Mr i^eneBoro coeAnneHun b BMfle aMopcfcHofi 
neHbi. 

Rf /Si0 2l CH 2 CI 2 /CH 3 OH/CH3COOH 9:1:0,2/ 

0.2 

MS /FAB/ 549 /M + HI 
npMMep 21 

2-H-5yTMn-1-//2 , -M3onponnnaMHHOKap6oHMna 
MMHOcy^b4)OHMn-6n4)eHnn-4-MJT/MeTnn/-1H-6eH3 
MMMAa3on-7-Kap6oHOBa« Knoioia 

206 wr /0,38 MMorib/ CoeauHeHHH M3 
npuMepa 19e b 50 mji Tonyona bboaht bo 
B3anMOAe^cTBne c 5 mji M3onponnnaMHHa b 
TeneHne 8 h b aBTpKnaBe npn TeMnepaType 
80 °C. PeaKi4MOHHbiM pacTBop KOHijeHTpupyioT, a 
ocTaTOK xpoMaTorpacfjupyjoT Ha Si02 c 
noMOiAbio CH2CI2/CH3OH/ 95:5/. nonynaiOT 38 
Mr L^eneBoro coeAHHeHH* b bma© aMopcfwow 
neHbi. 

Rf/Si0 2l CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
0,35 

Ms /FAB/ 549 /M + HI 
ripuMep 22 

2-H-5yTnn-1-//2 , -anjin/iaMMHOKap6oHM/iaMMH 
ocyribcf)OHMn-6Mc{)eHnn-4-MJi/-MeT^ji/-1H-6eH3MM 
na30Ji-7-Kap6oHOBan KucnoTa 

a/ MeTwnoBbift 3G>p 

2-H-6yTMJi-1-//2 , -aruinnaMHHOKap6oHnnaMHHOcy 
rib0OHMn-6no4)eHMn-4-nn/-MeTMn-1H-6eH3MMMa 

30Jl-7-Kap60H0B0M KMCTlOTbl 

L(eneBoe coeAHHeHne nonynaiOT M3 
coeA^HeHMfl H3 npuMepa 19 c no cnoco6y 
npuMepa 20 a npw npuMeHeHnn 
annnnn30i4naHaTa BMecro 
H-nponn/iki30L^naHaTa. H3 150 Mr /0.31 MMonb/ 
coeAMHeHUfl m npuMepa 19c nonyqaioT 136 Mr 
i^eneBoro coeAHHeHnn. 

TewinepaTypa nnaBneHnyi; 142 145 °C. 

Rf/Si0 2l CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,2/ 0,19 

MS/FAB /561/M + H/ 

b/ 

2-H-ByTnn-1-//2 , -annnnaMMHOKap6oHnh'aMHHOcy 

nb4)OHMn-6Mcf)eHnn-4-nn/ 

MeTnn-1H*6eH3MMMAa3on-7-Kap6oHOBafl 

KMCJIOTa 

nony^eHne 3Toro coeAWHeHkia 
ocymecTBnfleTCfl no cnocooy npuMepa 1h m m 
123 Mr /0.22 MMonh/ coeAMHeHktfl M3 22 a 
nanynatOT 73 Mr LjeneBoro coeAMHeHWR. 
TeMnepaTypa nnaBneHMa: 220 °C 
Rf/Si0 2: CH 2 CI 2 /CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,35 

MS /FAB/ 547 /M + HI 
flpuMep 23 

2-H-ByTnn-1-//2-3TMnaMMHOKap6oHnnaMHHOC 
ynbc|)OHnn-4-nn/-MeTnn/-1H-6eH3HMMAa3on-7-Ka 
p6oHOBaa KucnoTa 

a7 MeTHJioBbtfi scfwp 

2-n-6yTnn-1-//2 , -3TnnaMHHOKap6oHMJiaMHHOcynb 
<4)OHHJi-6n4)eHMn-4-Mn/ 
-Memn/-1H-6eH3MMMAa3on-7-Kap6oHOBoii 

KMCnOTbt 

Uenesoe coeAHHeHne nonynajoT m 
coeAHHeHnw, yKa3aHHoro b npuMepe 19c, nyTeM 
B3anMOAeWcTBMfl c 3Tnnn30i^naHaTOM no 
cnoco6y npMMepa 20 a. 

TeMnepaTypa nnaBneHwa: 182°C. 

Rf/Si0 2 , CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,2/ 0,22 

MS /FAB/ 549 /M + HI 

b/ 



^-H-ByTMri-l-Z/^'-STMriaM^HOKapdOHiinaMMHOcyrib 
ct)OHnn-6n4)eHMn-4-Mn/MeTMJi/-1H-6eH3MMHAa30 
n-7-KapooHOBaa KucnoTa 

3to coeAMHeHne nonynaiOT M3 coeAHHeHMfl 
H3 npuMepa 23 a no cnocooy, npuBeAenHOMy b 
5 npuMepe 1h. 

TeMnepaTypa nnaBneHna: > 220°C 

Rf/SiC^, CH 2 CI 2 /CH 3 COOH 9:1:0,2/ 0,35 

MS/FAB/ 535 /M + HI 

flpuMep 24 

10 2-n-5yTun-1 -//2-L^i4icnonponnnMeTnnaMHHOKa 

p6oHnnaMHHOcynbc})OHnn 

-6n0eHnn-4-nn/MeTMn-1H-6eH3MMMAa3on-7-Kap 

6oHOBan KucnoTa 

a/ MeTunoBbifi scfwp 

2-n-6yTnn-1-//2'-i^MKnonponnnMeTnnaMMHOKap6o 
15 HnnaMMHocynbc})OHnn 

-6kicf)eHiin-4-Mn/MeTMri-1H-6eH3iiMMAa3ori-7-Kap 

60HOBOft KHCJIOTb! 

139 tm /0,29 MMonb/ CoeAHHeHWH H3 
npMMepa 19c/ b aTMoexfcepe aproHa b2 mh a6c. 
flMCO c 35 Mr /0.88 MMonb/ M3MenbHeHHoro b 
20 nopoujOK NaCH h 67 Mr /0.32 MMonb/ 
2,2,2-Tpnxnopo-N-uwKnonponwnMeTnn-aueTaMM 
Aa /nonyneHHoro m L^MKnonponM/iMeTunaMUHa m 
TpHxnopai^eTkinxnopnAa/nepeMeiuMBafOT b 
TeneHwe 30 mmh npu 80°C. PeaKLjKOHHbiw 
25 pacTBop BbirtuBaKDT Ha neA. noAKUcnnioT c 
noMotAbK) 2h HCI k BbinaBUJHfi ocaAOK 
OTcacbiBaioT. riocne nepeKpHCTannnsaLjHK m3 
EE nonynawT 69 Mr i^eneBoro coeAMHeHnfl. 
TeMnepaTypa nnaBneHMfi: 158-161 °C 
Rf/Si02, H-renT3H/EE/ 2:8/ 0,23 
30 MS /FAB/ 575 /M + HI 

b/ 

2-n-ByTHJi-1-//2 , -t^MKnonponnnMeTnnaMHHOKap6o 
HunaMUHOcynbcjDOH^n 

-6nc|3eHnri-4-Mn/MeTnn-1H-6eH3HMMAa3ori-7-Kap 
35 6oHOBan KvicnoTa 

5 UeneBoe coeAHHeHne nojiy^ajoT M3 
coeAHHeHnw npuMepa 24 a no cnoco6y, 
yKa3aHHOMy b npuMepe 1h. 

TeMnepaTypa nnaBneHMfl: 234 236°C 
Rf/SiC^, CH^I^CHsOH/CHsCOOH 9:1:0,2/ 
40 0,28 

MS /FAB/ 561 M + HI. 
flpwMep 25 

2-H-ByTnn-3-//2'-3TOKCMKap6oHnnaMMHOcynb 
4)OHMn-6n4)eHMn-4-Mn/MeTMn-3H-HMHAa30-/4,5-b 
/ /5,4-b/-nnpnAHH 
45 al 2-H-Ey™n-3-//2'-N, 

N-AHMeTMnaMMHocpopMMricynbct}OHaMHAO 
-6M4)eHMn-4-Mn/MeTMn/-3H-HMMAa30-/4,5-b/ 
/5,4-b/-nnpnAMH 

LleneBoe coeAHHeHne nony^aiOT M3 
so coeAHHeHu^, yKa3aHHbix b npuMepax 4 a n 12 d 
no cnoco6y, onucaHHOMy b npuMepe 4 b. 
Omuctio ocymecTBnfieTca nyTeM 
xpoMaTorpa4>nn Ha Si0 2 c noMOtAbfO EE/CH3OH 
20:1 KaK pacTBopuTena m KpMCTannn3aunn H3 
EE/AMH3onponnnoBoro scfwpa. TeMnepaTypa 
55 nnaBneHun: 205-211 °C. 

Rf/SiOs, EE/CH3OH 20:1/0,15 

MS /FAB/ 476 /M + HI 

b/ 

2-H-5yTnn-3-//2'-cynbc})OHaMHAo6n4)eHnn-4-Mn/M 

„ eTnn-3H-HMMAa30- /4,5-b/ / /5,4-b/-nnpnAHH 
ou 

3to coeAMHeHne nonynaioT ms coeAHHeHMR 
npuMepa 25 a no cnoco6y npuMepa 19 c m 
xpoMaTorpaqbnev?i Ha SiC^ c noMOiAbto 
EE/CH 3OH 20:1 K3K pacTBopnTenn. 

Rf/SiC^, EE/CH3OH 20:1/ 0,39 

MS /FAB/ 421 /M + HI 
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d 2-H-ByTMJi-3-//2 l 
-3TOKCMKap6oHnncyjib4)OHRn-6n4)eHMJi-4-nri/ 
MeTMJi-3H-MMMAa3o/4,5-b/ / /5,4-b/ nupMAHH 

1 r /2,38 MMonb/ CoeAMHeHna M3 npuMepa 
25b/ b aTMOctfrepe aproHa b 25 mji aoc. 
AHMeT0KCM3TaHa c 1 r aKTUBMpoBaHHoro /cywira 
b BbicoKOM BaKyyMe npn 150°C 3 m/ 
MoneKynnpHoro cma 4 ° , 0,66 r K2CO3 h 232 

A 

MKJ1 STHJlOBOrO sefcwpa xnopMypaBbUHOM 

KUCJlOTbl KHnflTflT C 06paTHblM XOnOAH/lbHMKOM B 

TeMeHne 6 h. riocne oxna>KAeHMfl CMeiunBafOT co 
100 mji 10%-ro pacTBopa KH 2 P0 4 /pH 
npn6nn3HTeribHO 41, Tpn>KAbi 3KCTparnpyjoT c 
noMOii^bK) EE, o6"beflHHeHHbie EE SKCTpaKTbi 

BblCyilJMBaKDT HaA Na 2 S0 4 H KOHL^eHTpMpyiOT. 

XpoMaTorpacjDMfl Ha Si0 2 /EE/CH30H 20:1/ AaeT 
0,5 r L4eneBoro coeAMHeHnw. 

TeMnepaTypa nnaBJieHHa: 172°C 

Rf/Si0 2l EE/CH3OH 20:1/ 0,3 

MS/ FAB/ 493 /M + H/ 

ripuMep 26 

2-H-5yTM/i-3-//2 , -M3onponnnaMHHOKap6oHMJia 
MHHocynb4)OHnn 

-6n4)eHMJi-4-nn/MeTHJi/-3H-HMMAa3o/4 1 5-b/ / 
/5,4-b/nnpnAHH 

L4eneBoe coeAMHeHne nonyMaiOT wa 100 wir 
/0,2 MMonb/ coeAHHeHMfl \A3 npniviepa 25 c nocne 

KMnflMeHMfl 06paTHblM XOnOAHTIbHUKOM B 

TeMGHMe 3 h c 209 mkji /2,44 MMonb/ 
nsonponn^aMUHa b 5 mji Tonyojia, 
KOHi^eHTpupoBaHUfl h xpoMaTorpacfcHki Ha 
SiO 2 (EE) c BbixoAOM 45 Mr. 

TeMnepaTypa nnaBjieHna: 113-114°C 
Rf/Si0 2 , EE/CH3OH 20:1/ 0,36 
Ms /FAB/ 506 /M + HI 
npMMep 27 

2-H-5yTnn-3-//2 , -ajinmiaMHHOKap6oHHJicyjib 
ct)OHnn-6n0eHMn-4-nn-/MeTMn-3H-nMHAa3O/4,5-b 
/ / /5,4-b/nnpMAHH 

UeneBoe coeAMHeHne nonywaioT nyieM 
B3ai4MOAeMCTBHfl coeA^iHeHna, npuMepa 25 b/ c 
anjinnn3oi4naHaTOM aHanornMHo cnoco6y, 
onwcaHHOMy b npniwepe 20 a. 

TeMnepaTypa nnaBneHHfl: 121 °C 

Rf/Si0 2 , EE/CH3OH 20:1/ 0,26 

MS/FAB/ 504 /M + HI 

npMMep 28 

2-H-5yTnn-3-[/2 , -H-nponi4naMMHOKap6oHnnaM 
MHOcyrib(^OHMri-6MC|)eHiin-4-Mn/-MeTnn]-3H-nMHA 
a30-/4,5-b/ / /5,4-b/ nupnAHH 

150 Mr /0,3 MMO/ib/ cxDeAHHeHMH npuMepa 
25c/ b 5 mji Tonyona c 295 mkji /3,6 Miwonb/ 
H-nponnnaMMHa KvinflTflT c o6paTHbiM 
xonoflnnbHMKOM b TeneHMe 3 4. 

OcymecTBri«K]T KOHL(eHTpnpoBaHMe n 
odaTOK noABeprawT xpoMaTorpactwi/i Ha 
SiO 2 /EE/. riony^aiOT 90 Mr t^eneBoro 
coeAHHeHUfl. 

TeMnepaTypa nnasneHHfl: 137 138°C. 

Rf/Si0 2 , EE/ 0,2 

MS /FAB/ 506/ M + HI 

HpuMep 29 

2-H-5yTnn-3-//2 , -6eH3nnoKCHKap6oHM/iaMMHO 
cyn bcj)0 h nn -6 ncf>e h nn -4 - hji/ MeT mji -3 H-m m m Aa3on 
-/4,5-b/ / /5,4-b/ nupMA^H 

MeneBoe coeAWHeHwe nonyMaioT H3 
coeAHHeHUfl m npuMepa 25 b n 6eH3nnoBoro 
3cJ)Mpa xnopMypaBbUHOM KMCJiOTbi no cnocooy, 
onncaHHOMy b npwvtepe 25 c. 

TeMnepaTypa nnaBneHnfl: 85 °C 

Rf/Si0 2 , EE/CH3OH 20:1 0,29 

MS /FAB/ 555 /M + HI 
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ripuMep 30 

2-3Tmi-7-MeTnn-3-//2 , -H-nponnnaMHHOKap6o 
HM/iaMiiHocjiybct)OHtin-6Mct)eHiiri-4-MJi/MeTkiji^M 
m A a 30-/ 4 , 5-b/ n m pM ah h 

a/ 

2-3Tnn-7-MeTMn-3H-MMHAa30/4 1 5-b/nnpnAMH 
10 r /65,3 MMonb/ 

2- AMMHO-4-MeTHn-3-HMTpOnnpMAMHa 

noABeprafOT riiApnpoBaHWO b 40 mji 
TeTpamApocf)ypaHa h 40 mji MeTaHona b 
npucyTCTBHn HMKerifl PaHea. KaTannsaTop 
OTC^MJlbTpOBblBafOT, pacTBopHTejib yAajwioT, 

OCTaTOK CMeUJMBafOT C STaHOflbHblM paCTBOpOM 
HCI V\ OCaAHBLUMMCfl 

2,3-AnaMHHO-4-MeTMn-nnpnAHH-rMApoxnopMA 
OTcacbiBaioT. 7 r 3Toro ruApox/iopnAa 
paCTBOpflHDT B 57 r nonnct)occt)opHOM KMCnOTbl 
/M3 28,5 r P 2 0 5 m 28,5 r H 3 P0 4 /85-HOfi//, 
CMeiUMBatOT c 1 ,26 mji nponnoHOBOfi KucnoTbi h 
pacTBop nepeMeiuMBajoT b TeneHue 2 h npn 
Tewneparype 100°C. (locne oxrtajKAeHUfi 
BbiriMBaiOT b jieAflHyK) BOAy, noAiMenaMUBaiOT b 
pe3ynbTaTe AoSasicn Na2C03 m MHoroKpaTHo 
SKCTparnpyioT c noMou^bio EE. Oe^eAMHeHHbie 
EE-ct>a3bi npoMbiBaraT HacbimeHHbiM pacTBopoM 
NaCt BbJcyiunBaioT HaA Na 2 S04, 
KOHL4eHTpwpyK)T m OCTaTOK xpoMaTorpacfiMpyioT 
Ha Si0 2 /EE/ CH3OH 5:1/. nojiynaiOT 4,2 r 
uenesoro coeAHHeHna. 

Rf/Si02, EE/CH 3 5:1/0,4 

MS /DCI/ 162/M + H/ 

b/ 

3- //2'-N,N-flnMeTnnaMHHOc|50pMMncynb4)OHaMMA 
0-6Mc{)eHiiJi-4-M/i/MeTnn/-2-3Tnn-7-MeTMJi-MMMAa 
3o/4,5-b/nnpnAHH 

3,1 r/19,26 MMonb/ CoeAHHeHMfl M3 npuMepa 
30 a m 9,15 r /19.26 MMonb/ coeAMHeHMa M3 
npuMepa 12 d /75%-hum/ b 200 mji a6c. flMO b 
npucyTCTBHH 2,6 r /19.6 MMonb/ 
K2CO3 nepeMeiunBaioT b TeMeHue homm npn 
KOMHaTHO^ TeMnepaType. PacTBopnTerib 3aTeM 
yAanaioT, OCTaTOK o6pa6aTbiBaioT CH 2 CI 2 , 
CH 2 CI 2 pacTBop npOMbiBafOT boao^, 
BbicyiiiMBaiOT HaA Na 2 S04 m KOHi^eHTpupyfOT. 
XpoiwaTorpacpufl Ha SiO 2 /EE/ CH 3 OH /20:1/ 
AaeT 2,8 r L^eneBoro coeAHHeHnw. TeMnepaTypa 
n/iaBneHMw: 168 170°C. 

Rf/EE/CH 3 OH 20:1/0,13 

MS /FAB/ 462 /M + HI 

cl 

2-3Tnn-7-MeTM^-3-//2 , -cy/ibCt)OHaM^Ao6Mct)eHMn- 

4- nn/-MeTun-MMHAa30 /4,5-b/nnpnAHH 

2,8 r/6,06 MMonb/ CoeAHHeHwa M3 npuMepa 
30b nepeBOAflT b L^enesoe coeAHHenne (2,2 r) 
comacHO cnoco^y, npuBeASHHOMy b npniviepe 
19 c. 

TeMnepaTypa nnaBneHH«: 21 1-212 °C 
Rf/Si02, EE/CP3OH/ 0,35 
MS /FAB/ 407 /M + HI 
bl 

2-3Tnn-7-MeTM/i-3-[(2'-H-nponnjiaMi4HOKap6oHMn 
a m m Hocyn bc|)OH nn6nc|)eHH n-4 -mti) 
-MeTnn-HMMAa3o/4,5-b/nMpMAHH 

l4eneBoe coeAHHenne nonynaKDT M3 
coeAHHeHMR npuMepa 30 c m 
H-nponnnn30t4naHaTa no cnoco6y npuMepa 20 a. 
H3 70 Mr /0.172 MMorib/ coeAHHeHMH 30 c 
nonynaioT 43 Mr i^eneBoro npoAyKTa. 

TeMnepaTypa nnasneHwa: 21 5-220 °C 

Rf/Si02, EE /CH3 20:1/ 0,36 

MS /FAB/ 492 /M + HI 

npuMep 31 

2-3TM/i-3-//2 , -3TnnaMMHOKap6oHnnaMMHOcyji 
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bC^OHM/l 

-ewcfieHMji^-MJi/MeTiin-Z-MeTMJi-MMMAasoM.S-b/n 

UeneBoe coeAMHeHHe nonynaJOT m 
coeAHHeHua npuMepa 30 c n 3THJW3ounaHaTa 
no cnocooy npuMepa 20 a. TeMnepaTypa 
nnaB/ieHua: 240 245°C 

Rf/Si0 2 , EE/ 0,14 

MS /FAB/ 478 /M + H/ 

npuMep 32 

S-Z/Z-An/injiaMMHOKapeoHnnaMMHOcynbclDOHM 

n 

-6wcf)eHM/i-4-kiJi/MeTMji/-2-3Ti4ji-7-MeTyiri-MMWAa3 
0/4,5-b/nnpnAHH 

nonyMeHne ueneBoro coeAHHeHHfl 
ocymecTBJiHioT nyTeM peaiqiM B3aMMOAefiCTBHH 
coeA^tHeHun npMMepa 30c aanwi 14301414 a HaTOM 
no cnocoGy npwwepa 20a. 

TeMnepaTypa nxiaBneHnfl: 216 219 °C 

Rf/Si0 2l EE/ 0,13 

MS /SAB/ 490 /M + HI 

npuMep 33 

2-3Tnn-3-//2 , -MeTOKCHKap6oHnriaMHHocyribct) 
OHMri-6M4)eHMn-4-iiJi)MeTiin/-7-MeTMri-iiMHAa3o/4 
,5-b/nnpMAMH 

100 Mr /0.245 MMOJib/ CoeAHHeHHH M3 
npuMepa 30 c nepeMentuBajoT c 171 Mr /1,24 
MMOJlfl/ K 2 co 3. 62 mkh /0.62 MMOnb/ 
AHMeTMHKap6oHaTa w 25 Mr DMAP b 10 mji 
AH3TnneHrnnKonbAMMeTnnoBoro 30npa b 
re^eHMe 2 m npn TeMnepaType KuneHua c 
o6paTHbiM xonoAnnbHMKOM. 3aieM 

ocyu^ecTBJiflfOT oiroHicy, ocTaTOK CMewuBaiOT c 
pacTBopoM EE/KH2PO4 opraHUHecKyK) $a3y 
OTAe/iflKDT n ABa^KAbi npoMbiBaioT pacTBopoM 
KH 2PO4. BbicyiiJMBaHMe HaA Na2SC>4, 
KOhmempupoBaHne m xpOMaTorpac})n« Ha 
SiO 2 Aax)T 44 Mr ue/ieBoro coeAMHeHnn. 

Rf/Si0 2l EE/ 0,15 

MS/FAB/: 465 /M + H/. 

YKa3aHHbie b ioQm\\e npnMepbi c|)opMynbi Y 
no/iyMaioT aHanornMHO npuBeAeHHbiM b 
npuMepax 1 33 MeTOAHKaM H3 onucaHHbix 
cTpyfcrypHbix sneMeHTOB: 
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OopMyna H3o6peTeHHfl 

1 . HMMA330-aHHennpoBaHHbie 
reTepoi4MKnbi o$u\q\a 4>opMyjibi I 
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R | R 

L-A 

TAe X MOHOLJWKnHMeCKMfl OCTaTOK c 4 

aTOMaMM b KOJibLje, b kotopom OAHa M3 CH-rpynn 
MO>KeT 6biTb 3aMeHeHa Ha N; 
R 1 C-t Cy-anKwn; 

R 2 w R 3 OAHHaKOBbie nnn pasnn^Hue, 
BOAopoA, KapGoKcun, C1 C6-ajiKnn, 
C 1 C4-a/iKOKCHKap6oHHJi; 

L C^axiKaHAHnn; 

A ocTaTOK 6nt^nKnnHecKoro reTepoL^xna c 9 
aTOMaMH a KoribL^e, coAepaoLUMfi 1 aTOM S nnn 
1 3 aTOMa N, saMeL^eHHbiM ocTaTKaMn R 4 n R 5 , 
win 6"nc{>eHwnbHbifi ocraTOK, saMemeHHbifi 

OAHHaKOBblMM HJ1M paSHbIMM OCTaTKaMH R 4 H 

R 5 , npuneM A oofl3arenbHo 3aMemeH no 
MeHbwefi Mepe oahmm ocTaTKOM R 5 ; 

R 4 ranoreH, 2-TeTpa3onnn, -S0 2 NH 2 , unaHo; 

R 5 BOAopoA, C 1 C 4 -ajiKMji, 

anKOKCMKap6oHnn, Kap&OKcmi, 

-SO 2 -NHCONR 6 R 7 , -S02-NHCOOR 7 , 

-SO 2 -N(COOR<M A >7<D) 2l 

-SO 2 N=CHN(CH 3 )2, (freHun, MeTnn4>eHnn; 

R 6 , R 7 OAHHaKOBbie mjim pa3riKHHbie, 
BOAOpOA, C<\ - C4- amain, 
C 3 Cff-i^MKnoajiKMji-Ci C^-anmn, 

cf>eHHJi-C 1 C 4 -ajiKnn, C 2 - Cg-anKeHn/i nnn 
R 6 m R 7 oopasyiOT BMecTe c Hecy 1141/1 m mx 
aTOMOM a30Ta reiepoapun, KOTopbifl MoweT 

6blTb HaCTMMHO MJ1M nOflHOCTbK) rUApHpOBaH, 

a TaioKe mx o>M3MonorimecKu coBMecTMMbie 
conn. 

2. Cnoco6 nonyneHUfl coeAWHeHHfl 4>opMynbi 



A' 




1 » 

L-A 

rae pswuKajibi npMHUMaiar 3HaMeHna. 
onpeAeneHHbie Ann (fopMynw I n. 1, 
ornmaioiuyiftcn teM, hto coeflMHeHne cJ)opMyribi 



ni 




H 

rAe R 1 , R 2 , R 3 MMewT yKa3aHHbie 3HaMeHnq, 
ajiKMJinpyK)T coeAMHeHneM 0opMynbi III 
U LA, 

rAe A m L MMetOT yKaaaHHbie 3HaMeHM»; 
U OTmennqeMaq rpynna, b cnyMae 
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Heo6xoAHMOCTH BpeMeHHO BBeAeHHbie 
3aiunTHbie rpynnbi, 

CHOBa OTinennflioT c BWAeneHneM neneBoro 
npoflyiaa b cboooahom BMfle hjim b BUfle 



4>vi3MonorvmecKM npneivineMOM com. 

3. CoeflMHeHne cfcopMynbi I no n. 1, 
npoflBnflHDinee aHTaroHUCTHMecKoe AeCicTBue Ha 
peijenTopbi aHmoTeH3MHa II. 
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Ra 


Rb 


Rc 


TeMnepaT. 
n/iaBA. °C 


Rf 


M (FAB) 






Mep 








SIO2 


(M+H) 






34 


-CH 3 


-H 






0,15 
(EE) 


447 
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-CH 3 
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0.17 


461 
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-H 
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(EE/CH3OH 20:1) 
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0.28 


474 
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(EE/CH 3 OH20:1) 
0,16 
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